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Identifying Key Sectors in Croatian Economy 
Based on Input-Output Tables 
 
Abstract: 
Information on the key sectors of an economy can have important policy implications. This 
paper identifies key sectors in Croatia based on the recently published input-output table 
for year 2004. Comparison of different methodological approaches used in the paper 
suggests that identified key sectors are most likely relevant only for the analyzed period 
(construction activity). Additionally, service sectors were often identified as important, and 
not export-oriented sectors. 
 
Keywords: input-output analysis, Croatia 
JEL classification: C67 
 
 
Identificiranje kljuènih sektora hrvatskog gospodarstva 
temeljem input-output tablice 
 
Sa�etak: 
Informacija o kljuènim sektorima u nekom gospodarstvu mo�e biti va�na za donošenje 
ekonomskih odluka. U ovom se radu identificiraju kljuèni sektori hrvatskog gospodarstva na 
temelju nedavno objavljene input-output tablice za 2004. godinu. Usporedbom nekoliko 
metodoloških pristupa u radu, dolazimo do zakljuèka da su identificirani sektori uglavnom 
relevantni za promatrano razdoblje (graðevinarstvo). Dodatni zakljuèak je da se èesto 
djelatnosti u okviru sektora usluga pronalaze kao znaèajne, a ne djelatnosti koje su 
orijentirane izvozu. 
 
Kljuène rijeèi: input-output analiza, Hrvatska 
JEL klasifikacija: C67 
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1 Introduction 
 

The main question addressed in this paper is frequently deliberated in Croatian public 

discussions, yet the arguments are seldom quantified. The importance of specific sectors 

for the rest of the economy can be illustrated with simple share in value added, share in 

employment, growth, export performance or a similar indicator. A shared aspect of these 

indicators is that they inspect each activity individually, without investigating the 

relations to other activities. This paper tries to identify those activities within the 

Croatian economy which have significant impact on other activities. Thus, the inter-

industry linkages are explored and those activities having the strongest impact on the rest 

of the economy are considered as key sectors.  

 

Identification of the key sectors within an economy is an important analytical task, 

which can have significant and wide policy implications (for example, Temurshoev and 

Oosterhaven, 2013). These sectors are important as they could be considered as the ones 

creating demand for other segments of the economy and thus acting as leaders of 

economic growth. Attempts to identify key sectors are not only important on the 

national level, but such attempts also exist at the level of the European Union (European 

Commission, 2007a; 2007b). Such analytical efforts serve as one segment of the product 

market analysis. Since similar studies for Croatia do not exist, this paper aims to provide 

initial evidence on the subject. 

 

Additional motivation comes from the fact that the Croatian Bureau of Statistics at the 

beginning of August 2013 published the input-output table for 2004 as well as supply 

and use tables for years 2004 and 2005 (First Release 12.1.4, August 6, 2013). So, although 

there are other methods for identifying important sectors in an economy, the availability 

of the new data source in the case of Croatia has been exploited to stimulate further 

discussion of the topic.  

 

The structure of the paper is following. Section 2 presents the data for the input-output 

table and discusses them within the social network analysis framework. Section 3 

contains a description of methodology for identifying key sectors of the economy based 

on input-output data. Section 4 covers results and discussion of the possible implications 

of these findings. The last section briefly summarizes conclusions. 

 

 

2 Preliminary Data Analysis 
 

The analysis in the present paper is focused on Croatian economy, and does not extend 

to the relations with other countries. Thus, the main data source is the input-output table 

of domestic output for year 2004. Since Croatia is a small open economy, such an 

approach could be considered as restrictive. Yet, it also enables stronger emphasis on the 

links within the Croatian economy, which are rarely analyzed in Croatian literature.  
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In addition to traditional representation, the input-output table could be also considered 

within the context of network analysis. Activities within the economy could be 

represented as nodes and flows between the activities as edges. Network analysis relies on 

the graph theory, where nodes represent analyzed objects, while edges represent links 

between those objects. Network theory is relatively widely used in social sciences, but 

broad applications can also be seen in computer sciences.
1
 The benefit of discussing the 

input-output table within this framework is that it enables clear visualization as well as 

application of some network-analysis tools, to enhance the understanding of the links 

within the Croatian economy.
2
  

 

The input-output table represented as a network can be seen in Figure 1. 

 

Figure 1  Croatian Input-Output Table for Year 2004 

 

 

Note: 2-digit numbers refer to NACE 2002 activities, which are explained in detail in Table A1 in the Appendix. 

Source: Croatian Bureau of Statistics.  

 

                                                 
1
 More information on network analysis, from the origins of the method to an overview of various applications, can be 

found in Easley and Kleinberg (2010). 

2
 Visualizations were made by Gephi (Bastian, Heymann and Jacomy, 2009). The interested reader can visit 

https://gephi.org/ for more information. 
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The size of the nodes represents weighted out-degree in terms of network analysis, which 

in terms of input-output table refers to row-sum or the total output of an activity. The 

bigger the node, the higher the out-degree. The color of the node refers to weighted in-

degree, which corresponds to column-sum or total inputs in an activity. The darker the 

color, the higher the in-degree. Edges are directed and represent the flow between the 

sectors. A larger edge represents more intensive flow.  

 

So, what can we conclude from the representation in Figure 1? It can help to distinguish 

the important activities within the Croatian economy based on different indicators. 

There are five activities with relatively high out-degree. These are:
3
  

 

 74 - Other business services 

 40 - Electrical energy, gas, steam and hot water 

 51 - Wholesale trade and commission trade services, except of motor vehicles and 

motorcycles 

 45 - Construction work 

 01 - Products of agriculture, hunting and related services 

 

These are also the activities with relatively high in-degree, with the addition of activity 15 

- Food products and beverages. Construction work has the highest in-degree. 

 

The network seems relatively dense, yet significant flows are scarce. Edges reveal that there 

are only few that can be considered significant within the Croatian economy: 

 

 From 01 (Products of agriculture, hunting and related services) to 15 (Food products 

and beverages) 

 From 26 (Other non-metallic mineral products) to 45 (Construction work) 

 From 11 (Crude petroleum and natural gas; services incidental to oil and gas 

extraction excluding surveying) to 23 (Coke, refined petroleum products and nuclear 

fuels) 

 From 22 (Printed matter and recorded media) to 74 (Other business services) 

 From 01 (Products of agriculture, hunting and related services) to 51 (Wholesale 

trade and commission trade services, except of motor vehicles and motorcycles) 

 

Another benefit from discussing input-output tables within the network analysis 

framework is the utilization of available algorithms for detecting clusters, or 

communities within the network (Blondel et al., 2008). Communities reflect those nodes 

with more distinguished connections, which implies those economic activities that have 

stronger connections to each other than to the rest of the economy. It has to be noticed 

that the algorithms could be guided to produce more or less communities. The following 

communities are produced with standard values of the algorithm. 

 

                                                 
3
 The names of the activities are taken as published by the Croatian Bureau of Statistics in the First Release. They 

correspond NACE activities to the CPA (Classification of Products by Activities) product classification. 
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Figure 2  Clusters within Croatian Economy 

 

 

Note: 2-digit numbers refer to NACE 2002 activities, which are explained in detail in Table A1 in the Appendix. 

Source: Croatian Bureau of Statistics. 

 

 

The “purple” cluster mostly belongs to food production and distribution activities. The 

“red” cluster is energy and transport. The “green” cluster is mostly manufacturing 

industry and construction. The “olive” cluster comprises service sectors, including some 

segments of the manufacturing industry. Since the size of the nodes in Figure 2 

represents average weighted degree, it stands for average relative importance of a specific 

activity for other activities. It can be seen that the identified clusters have pinpointed 1-3 

important activities.  

 

Visualizations have important, yet limited impact for the identification of key sectors in 

the Croatian economy. In the following sections we proceed with a more formal 

approach to this issue. Input-output tables enable analysis of the economy from various 

aspects. Probably the most frequently used indicators are output or export multiplicators. 

These would also be important to analyze in the case of Croatia, but are not the main 

focus of the present paper. The methodology for the indicators used in this paper will be 

briefly summarized in the next section. 
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3 Methodology 
 

The methodology for identifying key sectors of an economy based on input-output tables 

is relatively old and it can be traced back to Rasmussen (1956). However, this approach is 

still widely discussed in more recent literature.
4
 For explanatory purposes, we will briefly 

present the basic concepts. 

 

As is well-documented (Christ, 1955), the input-output model can be considered as a 

system of linear equations, which form can be represented by the following expression: 

 

1

n

i ij j i
j

X a X F


   , (1) 

 

where there are n sectors in an economy, Xi is the total output of sector i, Fi is the final 

demand and aij is the so-called technical coefficient describing the intermediate input of 

sector i to sector j. This could also be written in the matrix form: 

 
1( )X I A F   , (2) 

 

where I is the identity matrix and inverted (I  A) is the so-called Leontief inverse. The 

column-sum elements of the Leontief inverse matrix contain the so-called backward 

linkages or output multipliers of a sector. The backward linkages represent the total input 

requirements for a unit increase in the final demand for the analyzed activity. So it 

measures the impact on the supplier industries of a unit increase in the final demand for 

a product. To analyze the relative position of different activities in the economy, the so-

called power of dispersion index is used, which normalizes the previously calculated 

backward linkages to one. Thus, the final index obtains a value greater or smaller than 

one. If the value is larger than one, the activity is more important for an economy.  

 

A similar concept is forward linkage or input multiplier. In that case, we consider the 

following expression:  

 

1

n

j ij i j
i

X b X V


  , (3) 

 

where Xj is total input for activity j, Vj is the primary input (or the value added) of the 

same sector, and bij is the output coefficient of sector j to sector i. The same expression 

could be reorganized in matrix form: 

 
1' ( )X I B V  , (4) 

 

                                                 
4
 See, for example, Soofi (1992), Sanchez-Choliz and Duarte (2003), Cai and Leung (2004). 
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where (I  B) is called Ghosh inverse (Ghosh, 1958). The row-sum elements of the Ghosh 

inverse matrix contain the so-called forward linkages or input multipliers of a sector. The 

forward linkages represent the increase in the output of sector i needed to supply the 

inputs required to produce a unit of the final demand output in sector j. Similar to 

backward linkages, forward linkages could also be normalized to one, which results in 

sensitivity of the dispersion index. The interpretation is also similar – if the index is 

larger than one, the activity has significant impact for the rest of the economy.  

 

Backward and forward linkages estimate the magnitude of transactions between activities. 

The indicators could also be interpreted in non-normalized form. For example, if 

backward or forward linkage of activity A is larger than that of activity B, it could be 

argued that a monetary unit value expansion of activity A would be more beneficial to 

the economy than the equal expansion of activity B. However, such policy implications 

should not be made, because the actual expansions depend on the demand projections as 

well as capacity limitations.  

 

Additionally, it can be argued that magnitudes are more relevant if the activity itself has 

more impact on the rest of the economy. In addition to previously described indices, 

which are unweighted backward and forward linkages, weighted indicators could also be 

produced. The weights for backward linkages used in this paper are the shares in total 

final uses, to reflect the notion that backward linkages are demand-oriented. In the case 

of forward linkages, value-added shares are used as weight to reflect the underlying 

supply-driven model of the economy.  

 

In addition to backward and forward linkages, Dietzenbacher (1992) proposed to 

implement the notion of overall network influences (power of pull) into the input-output 

analysis. The concept stems from social network analysis (Seeley, 1949) and is similar to 

popularity score or eigenvector centrality concepts used within the social network 

analysis. The idea is that a node achieves a more powerful position if it is connected to 

other nodes with more power. The proposed power-of-pull method relies on identifying 

the normalized left-hand eigenvector of the input coefficient matrix. As the input 

coefficient matrix, the Leontief inverse matrix is used, since the pull concept corresponds 

to the demand model which underlines the backward linkages method.  

 

When inverting matrices, activities 12 and 13 were excluded, since they had no detected 

values in the original data. Furthermore, since forward linkages reflect a supply-driven 

model, including activity 95 (Private households with employed persons), which has only 

negligible effect, in the row-sums of the Ghosh matrix would significantly skew the 

normalized sensitivity of dispersion indices without offering additional insights. Thus, 

for these indices, activity 95 was excluded from calculations. 
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4 Results and Discussion 
 

The results of the described methodology for backward and forward linkages are briefly 

presented in Table 1. Both weighted and unweighted power of dispersion and sensitivity 

of dispersion indices are presented. Those activities for which both indices are greater 

than one are marked in an additional column. 

 

Before discussing the relative indicators in Table 1, a brief discussion of the values 

obtained for backward and forward linkages is due. It has to be noticed that the values 

for forward and backward linkages were generally quite similar across the activities. So, 

we could not identify activities that have profoundly strong influence on the rest of the 

economy. None of the activities seem to be dominant either in providing inputs to other 

sectors or creating demand for other sectors. This could be expected, since Croatia is a 

small and open economy, and also highly dependent on imports. However, it clearly 

poses important constraints for the domestic policy-making when discussing the growth-

driving industries.  

 

If we consider absolute backward linkage indicators, the highest values in the unweighted 

case were obtained by the following five activities: 

 

 05 - Fishing, operating of fish hatcheries and fish farms 

 15 - Manufacture of food products and beverages 

 21 - Manufacture of pulp, paper and paper products 

 37 - Recycling 

 95 - Private households with employed persons 

 

The highest forward linkage values in the unweighted case were obtained for the 

following five activities: 

 

 16 - Manufacture of tobacco products 

 92 - Recreational, cultural and sporting services 

 05 - Fishing, operating of fish hatcheries and fish farms 

 21 - Manufacture of pulp, paper and paper products 

 15 - Manufacture of food products and beverages 

 

This clearly indicates the need for a weighted approach, since the sectors which have 

relatively small shares in value added (such as fishing) have been identified as those with 

relatively high impact on the rest of the economy. The ranking exercise for the weighted 

backward linkages has identified the following activities as the most important: 

 

 45 - Construction work 

 15 - Manufacture of food products and beverages 

 70 - Real estate services 

 40 - Electricity, gas, steam and hot water supply 

 75 - Public administration and defence 
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In the case of weighted forward linkages, the highest values were obtained for the 

following activities: 

 

 15 - Manufacture of food products and beverages 

 01 - Agriculture, hunting and related services 

 85 - Health and social work 

 16 - Manufacture of tobacco products 

 05 - Fishing, operating of fish hatcheries and fish farms 

 

Table 1  Key Sectors in Croatian Economy Based on Relative Backward and Forward 
Linkages 

 Unweighted Weighted 

Activity Power of 
dispersion 

Sensitivity of 
dispersion 

Effect Power of 
dispersion 

Sensitivity of 
dispersion 

Effect 

01 1.0039 1.0001 X 1.0020 1.0002 X F 

02 0.9824 0.9999  0.9785 0.9999  

05 1.0060 1.0002 X B F 1.0034 1.0001 X F 

10 1.0019 1.0001 X 0.9977 1.0001  

11 1.0021 1.0001 X 0.9989 1.0001  

14 1.0032 1.0001 X 1.0029 1.0001 X 

15 1.0046 1.0001 X B F 1.0096 1.0002 X B F 

16 1.0027 1.0004 X F 1.0008 1.0002 X F 

17 1.0018 0.9996  0.9988 0.9995  

18 0.9964 0.9989  0.9952 0.9989  

19 1.0037 0.9989  1.0004 0.9988  

20 0.9972 0.9999  0.9943 1.0000  

21 1.0045 1.0001 X B F 1.0023 1.0001 X 

22 1.0011 1.0001 X 1.0007 1.0001 X 

23 1.0036 1.0001 X 1.0013 1.0001 X 

24 1.0031 1.0001 X 1.0043 1.0001 X 

25 1.0028 1.0001 X 1.0015 1.0001 X 

26 1.0041 1.0001 X 1.0049 1.0001 X 

27 1.0019 0.9998  1.0029 0.9998  

28 1.0022 1.0000 X 1.0023 1.0001 X 

29 1.0025 1.0001 X 1.0028 1.0000 X 

30 1.0022 1.0001 X 1.0008 1.0001 X 

31 1.0018 1.0001 X 1.0025 1.0001 X 

32 1.0021 1.0001 X 1.0033 1.0001 X 

33 1.0032 1.0001 X 1.0045 1.0001 X 

34 1.0036 0.9999  1.0024 0.9998  

35 1.0025 1.0000 X 1.0033 1.0000 X 

36 1.0019 0.9992  1.0007 0.9992  

37 1.0045 1.0001 X B 1.0007 1.0001 X 

40 1.0039 1.0001 X 1.0077 1.0001 X B 

41 1.0034 0.9998  1.0069 0.9998  

45 1.0022 1.0000 X 1.0159 1.0001 X B 

50 0.9993 1.0000  0.9987 1.0000  

51 0.9990 1.0001  1.0048 1.0001 X 

52 0.9915 0.9998  0.9965 0.9998  
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55 0.9876 1.0001  0.9912 1.0001  

60 1.0008 1.0001 X 0.9990 1.0001  

61 1.0036 1.0001 X 1.0008 1.0001 X 

62 1.0029 1.0001 X 0.9994 1.0001  

63 0.9925 1.0001  0.9909 1.0001  

64 0.9983 1.0001  0.9976 1.0001  

65 0.9996 1.0001  0.9995 1.0001  

66 0.9955 1.0001  0.9953 1.0001  

67 0.9987 1.0001  0.9960 1.0001  

70 1.0010 1.0000 X 1.0077 1.0001 X B 

71 1.0004 1.0001 X 0.9995 1.0001  

72 1.0009 1.0001 X 0.9990 1.0001  

73 0.9999 1.0001  0.9996 1.0001  

74 1.0020 1.0001 X 1.0022 1.0001 X 

75 0.9999 1.0001  1.0075 1.0001 X B 

80 0.9957 1.0001  0.9991 1.0001  

85 0.9901 1.0001  0.9936 1.0002 F 

90 0.9966 1.0000  0.9952 1.0001  

91 0.9860 1.0001  0.9840 1.0001  

92 0.9962 1.0002 F 0.9949 1.0001  

93 0.9945 1.0001  0.9928 1.0001  

95 1.0043  B 1.0010   

 

Notes: X denotes both power of dispersion and sensitivity of dispersion larger than 1; B denotes 5 activities with largest 

backward linkages; F denotes 5 activities with largest forward linkages. 2-digit numbers refer to NACE 2002 activities, 

which are explained in detail in Table A1 in the Appendix. 

Source: Author’s calculations based on Croatian Bureau of Statistics data.  

 

 

Unweighted indices detected 30 activities which have significant impact on the rest of the 

Croatian economy. The weighted approach reduced this number to 26. This implies that 

it is highly unlikely to identify which of the activities should be of special concern to 

policy-makers. The ranking exercise also points to those activities which have important 

forward linkages, but do not have correspondingly important backward linkages. Our 

previous illustration of the weighted and unweighted approach leads to the conclusion 

that more emphasis should be put on weighted indices. Thus, from this segment of the 

analysis we can single out the following activities as candidates for key sectors of the 

Croatian economy: 

 

A. Activities having important backward and forward linkages 

- 15 - Manufacture of food products and beverages 

 

B. Activities having important backward linkages 

- 40 - Electricity, gas, steam and hot water supply 

- 45 - Construction work 

- 70 - Real estate services 

- 75 - Public administration and defence 
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C. Activities having important forward linkages 

- 01 - Agriculture, hunting and related services 

- 05 - Fishing, operating of fish hatcheries and fish farms 

- 16 - Manufacture of tobacco products 

 

If we go back to Figure 2, we will notice that categories A and C belong to the same 

“purple” cluster. B category is dispersed within the other three clusters. Although 

activities 40 and 45 have been identified as those having relatively high degrees, activities 

70 and 75 have not been identified in that segment of the analysis.  

 

An interesting interpretation of the results could be found in Los (2004). The argument 

is that in recession the activities with higher backward linkages are more important than 

those with higher forward linkages. Activities with higher backward linkages create 

proportionally more demand for intermediate inputs and thus positively influence other 

sectors within the economy. If we look at the previously identified activities with 

important backward linkages based on the Croatian input-output table for 2004, it seems 

that those were indeed the activities that were progressive during the last boom phase 

(construction, real estate, public administration, public utilities). Unfortunately, those 

were also the activities that were mostly affected during the present crises and could not 

be expected to take the role of leading sectors in the recovery phase. This finding also 

emphasizes once more that without structural changes in the Croatian economy, growth 

prospects remain dim.  

 

Another methodology might be able to detect other potential sectors that could be seen 

as growth leaders. So we turn to the power-of-pull analysis. To estimate this indicator, 

eigenvalues and eigenvectors of the Leontief inverse with the same 57 activities were 

calculated. The elements of the eigenvector corresponding to dominant eigenvalue are 

graphically presented in Figure A1 in the Appendix. It can be seen that the activities with 

the largest identified power of pull according to this method are: 

 

 74 - Other business services 

 40 - Electricity, gas, steam and hot water supply 

 64 - Post and telecommunication services 

 51 - Wholesale trade and commission trade services, except of motor vehicles and 

motorcycles 

 45 - Construction work 

 

This also corresponds to the clusters identified in Figure 2. Activities 40 and 64 comprise 

public utilities that are undergoing privatization processes, but at different speeds. The 

telecommunication sector has been liberalized and could be seen as a potentially 

important sector for future growth prospects. On the other hand, the national electricity 

company has only recently been faced with competition, when Croatia joined the 

European Union. It could be argued, though, that the energy sector will be important in 

the future and could be one of the leading sectors as a result of joined European efforts 
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in that segment. However, the question remains whether it could be important for the 

rest of the domestic producers or will the technology be of foreign origin. Energy sector 

development might create additional demand for other sectors within Croatia or it might 

create additional import demand.  

 

A highly expected result is that business services are important to other sectors, since they 

are able to provide activities that other sectors require. This sector could grow even in the 

near future, as the government has announced intentions to increase outsourcing of non-

core activities in the public sector, for example divesting cleaning services from hospitals. 

Yet, it is questionable whether business services could grow without the sectors to which 

they provide services. Thus, their role is more important in supplying other industries 

than in creating demand for the rest of the economy.  

 

Power-of-pull data can be analyzed from another perspective. Recently, Luo (2013) 

proposed that the power-of-pull indicator could be used to determine which activities to 

bail out in recession times, as these have the most impact on the rest of the economy. We 

could not use this argument to claim that it would have been better if the Croatian 

government had spent more money on the activities that had higher power of pull, since 

there are important data restrictions which will be addressed in detail later. However, we 

can discuss the power of pull of those activities that have been heavily subsidized during 

the recession. 

 

The Croatian Competition Agency publishes reports on state aid in Croatia (Agencija za 

zaštitu tržišnog natjecanja 2011; 2012). These reports indicate that in the 2006-2011 

period there was a gradual increase in the share of state aid received by agriculture and 

fisheries in comparison to industry and services. The Croatian Competition Agency also 

monitors the state aid towards so-called special sectors – steel production, transport, 

shipbuilding, tourism, and radio and television broadcasting. Steel production in Croatia 

received only a negligible amount of state aid during the 2008-2011 period. The reports 

reveal that three activities received the largest share of state aid: 

 

 Transport, with increasing share in the total 

 Shipbuilding, with decreasing share in the total 

 Broadcasting, with increasing share in the total 

 

If we discuss this within the power-of-pull data presented in Figure A1, we can notice that 

transport activities, i.e. activities 60 and 63, do have above-median power of pull. Since 

the Croatian Bureau of Statistics data rely on the NACE 2002 classification of activities, 

shipbuilding is classified in activity 35 and broadcasting in activity 92. Both of these have 

relatively low power of pull. The grounds for endorsing certain activities cannot be 

determined just by the power-of-pull indicator. It does, however, present an interesting 

point for discussion in the situation where public funding is scarce and the demand for 

support from the state is relatively high. The decision which sectors to support with 

additional funding should be documented and preferably supported by empirical 
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evidence. However, the evidence should rely on relatively recent data. This brings us to an 

important disclaimer. 

 

One important restriction on the relevance of previously stated arguments comes from 

the fact that the analysis in the present paper relies on data that refer to year 2004. 

Although there are numerous methods for updating input-output tables available in the 

literature,
5
 it is questionable whether it would be advisable to use them in the Croatian 

case. There are at least two reasons why this might be challenging. First, the input-output 

table for year 2004 is the first of its kind produced since Croatia became an independent 

country. Thus, it is relatively difficult to assess whether the updating exercise would give 

plausible results if different updating methods were used, since there are no other points 

for comparison. Another issue is that we can expect significant structural changes, either 

due to crises (real estate, construction) or EU accession (shipbuilding, public utilities). 

Instead of the updating exercise, which could be a separate topic, we restrain from 

making firm conclusions based on the present dataset. 

 

 

5 Conclusions 
 

The main question addressed in this paper is what the key sectors in Croatian economy 

are. To tackle this issue, we used the Croatian input-output table for the year 2004 which 

has just been released by the Croatian Bureau of Statistics. The analysis was carried out 

on a 2-digit NACE level (2002 version) using only flows within Croatia. The 

methodology included network analysis, backward and forward linkages identification 

and power-of-pull measurement. The different methodological approaches were used as 

supplements, to increase the credibility of the key sector identification process.  

 

The main findings show that all the methods used point to two activities – 40 (electricity) 

and 45 (construction) – which have important backward linkages. Forward linkages are 

related to food production (01 and 05) and tobacco processing (16), while food 

processing (15) has in addition also important backward linkages. Other sectors which 

are identified as important mostly come from the service sector and belong to the group 

of untradables. The analysis here has shown that the sectors having stronger linkages to 

the rest of the Croatian economy are not the sectors with strong export performance. The 

missing links or presence of weak links within the Croatian economy certainly contribute 

to an unfavorable position on international markets. Thus, the lack of competitiveness of 

the Croatian economy, even during the latest boom phase, has been confirmed by yet 

another method of analysis. The issue, however, remains that the domestic literature 

which relies on any of the other methods of analysis has not been able to detect 

significant positive changes in the Croatian competitiveness position since 2004. And 

this points to the possible reasons behind the relative deep impact of the present 

recession on the Croatian economy.  

                                                 
5
 See, for example, the review in Temurshoev, Yamano and Webb (2010). 
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The main restriction to the interpretation of the results is related to the fact that the data 

are almost ten years old. Thus, it is not advisable to use these results for current 

economic policy purposes. The results, however, do indicate that some policy decisions 

could have probably been made sooner. For example, relatively high state aid directed 

towards shipbuilding was frequently justified by its alleged high demand impact for the 

rest of the Croatian economy. This assumption could not be verified by the data used in 

this paper. 

 



 20 

Appendix 
 
Figure A1  Power of Pull Based on Input Coefficients in 2004 

 

 

Note: 2-digit numbers refer to NACE 2002 activities, which are explained in detail in Table A1. 

Source: Author’s calculation based on Croatian Bureau of Statistics data.  
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Table A1  NACE Activity Codes Corresponding to CPA Product Classification 

Code Product classification 

01 Products of agriculture, hunting and related services 

02 Products of forestry, logging and related services 

05 Fish and other fishing products; services incidental of fishing 

10 Coal and lignite; peat 

11 Crude petroleum and natural gas; services incidental to oil and gas extraction excluding surveying 

12 Uranium and thorium ores 

13 Metal ores 

14 Other mining and quarrying products 

15 Food products and beverages 

16 Tobacco products 

17 Textiles 

18 Wearing apparel; furs 

19 Leather and leather products 

20 Wood and products of wood and cork (except furniture); articles of straw and plaiting materials 

21 Pulp, paper and paper products 

22 Printed matter and recorded media 

23 Coke, refined petroleum products and nuclear fuels 

24 Chemicals, chemical products and man-made fibres 

25 Rubber and plastic products 

26 Other non-metallic mineral products 

27 Basic metals 

28 Fabricated metal products, except machinery and equipment 

29 Machinery and equipment n. e. c. 

30 Office machinery and computers 

31 Electrical machinery and apparatus n. e. c. 

32 Radio, television and communication equipment and apparatus 

33 Medical, precision and optical instruments, watches and clocks 

34 Motor vehicles, trailers and semi-trailers 

35 Other transport equipment 

36 Furniture; other manufactured goods n. e. c. 

37 Secondary raw materials 

40 Electrical energy, gas, steam and hot water 

41 Collected and purified water, distribution services of water 

45 Construction work 

50 Trade, maintenance and repair services of motor vehicles and motorcycles; retail sale of automotive fuel 

51 Wholesale trade and commission trade services, except of motor vehicles and motorcycles 

52 
Retail trade services, except of motor vehicles and motorcycles; repair services of personal and 
household goods 

55 Hotel and restaurant services 

60 Land transport; transport via pipeline services 

61 Water transport services 

62 Air transport services 

63 Supporting and auxiliary transport services; travel agency services 

64 Post and telecommunication services 

65 Financial intermediation services, except insurance and pension funding services 

66 Insurance and pension funding services, except compulsory social security services 

67 Services auxiliary to financial intermediation 

70 Real estate services 
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71 Renting services of machinery and equipment without operator and of personal and household goods 

72 Computer and related services 

73 Research and development services 

74 Other business services 

75 Public administration and defence services; compulsory social security services 

80 Education services 

85 Health and social work services 

90 Sewage and refuse disposal services, sanitation and similar services 

91 Membership organisation services n. e. c. 

92 Recreational, cultural and sporting services 

93 Other services 

95 Private households with employed persons 

 

Source: Croatian Bureau of Statistics.  

 



 23 

References 
 

Agencija za zaštitu tržišnog natjecanja, 2011, Godišnje izvješće o državnim potporama za 

2010. godinu, Zagreb: AZTN. 

 

Agencija za zaštitu tržišnog natjecanja, 2012, Godišnje izvješće o državnim potporama za 

2011. godinu, Zagreb: AZTN. 

 

Bastian, Mathieu, Sebastian Heymann and Mathieu Jacomy, 2009, “Gephi: an open 

source software for exploring and manipulating networks”, International AAAI Conference 

on Weblogs and Social Media, http://www.aaai.org/ocs/index.php/ICWSM/09/paper/view/ 

154/1009 (accessed March 27, 2013).  

 

Blondel, Vincent D., Jean-Loup Guillaume, Renaud Lambiotte and Etienne Lefebvre, 

2008, “Fast unfolding of communities in large networks”, Journal of Statistical Mechanics: 

Theory and Experiment, 2008(10), P10008. 

 

Cai, Junning and Pingsun Leung, 2004, “Linkage Measures: a Revisit and a Suggested 

Alternative”, Economic Systems Research, 16(1), pp. 63-83. 

 

Christ, Carl F., 1955, “A Review of Input-Output Analysis” in Input-Output Analysis: An 

Appraisal, pp. 137-182, Cambridge, MA: NBER Books, http://econpapers.repec.org/ 

bookchap/nbrnberch/2866.htm (accessed August 9, 2013).  

 

Dietzenbacher, Erik, 1992, “The Measurement of Interindustry Linkages: Key Sectors in 

the Netherlands”, Economic Modeling, 9(4), pp. 419-437. 

 

Easley, David and Jon Kleinberg, 2010, Networks, Crowds and Markets: Reasoning about a 

Highly Connected World, New York, NY: Cambridge University Press, 

http://www.cs.cornell.edu/home/kleinber/networks-book/ (accessed September 20, 2013). 

 

European Commission, 2007a, “Implementing the New Methodology for Product 

Market and Sector Monitoring: Result of a First Sector Screening”, Commission Staff 

Working Document, SEC(2007) 1517, http://ec.europa.eu/citizens_agenda/docs/ 

sec_2007_1517_en.pdf (accessed August 29, 2013). 

 

European Commission, 2007b, “Joint Research Centre’s Institute for Prospective 

Technological Studies Contribution to the Report on Guiding Principles for Product 

Market and Sector Monitoring”, C&S...JRC D(2007), http://susproc.jrc.ec.europa.eu/ 

docs/CONTRIBUTIONTOTHEREPORTONGUIDINGPRINCIPLES_000.pdf (accessed 

August 29, 2013). 

 

Ghosh, Ambica, 1958, “Input-Output Approach in an Allocative System”, Economica, 

25(97), pp. 58-64. 

 



 24 

Los, Bart, 2004, “Identification of Strategic Industries: A Dynamic Perspective”, Papers in 

Regional Science, 83(4), pp. 669-698. 

 

Luo, Jianxi, 2013, “Which Industries to Bail Out First in Economic Recession? Ranking 

US Industrial Sectors by the Power-of-Pull”, Economic Systems Research, 25(2), pp. 157-169. 

 

Rasmussen, Nøregaard P., 1956, Studies in Inter-Sectoral Relations, Amsterdam: North-

Holand. 

 

Sanchez-Choliz, Julio and Rosa Duarte, 2003; “Production Chains and Linkage 

Indicators”, Economic Systems Research, 15(4), pp. 481-494. 

 

Seeley, John R., 1949, “The Net of Reciprocal Influence: A Problem in Treating 

Sociometric Data”, Canadian Journal of Psychology, 3(4), pp. 234-240. 

 

Soofi, Abdol, 1992, “Industry linkages, indices of variation and structure of production: 

An international comparison”, Economic Systems Research, 4(4), pp. 349-375. 

 

Temurshoev, Umed and Jan Oosterhaven, 2013, “Analytical and Empirical Comparison 

of Policy-Relevant Key Sector Measures”, GGDC Research Memorandum, No. 132, April, 

Groningen: University of Groningen, http://ggdc.eldoc.ub.rug.nl/FILES/root/WorkPap/ 

2013/GD-132/gd132.pdf (accessed July 19, 2013). 

 

Temurshoev, Umed, Norihiko Yamano and Colin Webb, 2010, “Projection of Supply 

and Use Tables: Methods and Their Empirical Assessment”, WIOD Working Paper 

Series, No. 2, http://www.wiod.org/publications/papers/wiod2.pdf (accessed August 19, 

2013). 



 25 

Popis objavljenih Radnih materijala EIZ-a / Previous issues in this series 
 
 
2013 
 

EIZ-WP-1301 Ivica Rubil: Accounting for Regional Poverty Differences in Croatia: Exploring 
the Role of Disparities in Average Income and Inequality 

 
 
2012 
 

EIZ-WP-1205 Hrvoje Miroševiæ: Analiza razvojnih dokumenata Republike Hrvatske 

EIZ-WP-1204 Iva Tomiæ: The Efficiency of the Matching Process: Exploring the Impact of 
Regional Employment Offices in Croatia 

EIZ-WP-1203 Jelena Budak, Ivan-Damir Aniæ and Edo Rajh: Public Attitudes towards 
Surveillance and Privacy in Western Balkans: The Case of Serbia 

EIZ-WP-1202 Valerija Botriæ: Intra-industry Trade between the European Union and Western 
Balkans: A Close-up 

EIZ-WP-1201 Jelena Budak and Edo Rajh: Corruption Survey in Croatia: Survey Confidentiality 
and Trust in Institutions 

 
 
2011 
 

EIZ-WP-1104 Jelena Budak and Edo Rajh: Corruption as an Obstacle for Doing Business in the 
Western Balkans: A Business Sector Perspective 

EIZ-WP-1103 Alfio Cerami and Paul Stubbs: Post-communist Welfare Capitalisms: Bringing 
Institutions and Political Agency Back In 

EIZ-WP-1102 Marina Tkalec: The Dynamics of Deposit Euroization in European Post-transition 
Countries: Evidence from Threshold VAR 

EIZ-WP-1101 Jelena Budak, Ivan-Damir Aniæ and Edo Rajh: Public Attitudes Towards 
Surveillance and Privacy in Croatia 

 
 
2010 
 

EIZ-WP-1003 Marin Bo�iæ: Pricing Options on Commodity Futures: The Role of Weather and 
Storage 

EIZ-WP-1002 Dubravka Jurlina Alibegoviæ and Sunèana Slijepèeviæ: Performance Measurement 
at the Sub-national Government Level in Croatia 

EIZ-WP-1001 Petra Posedel and Maruška Vizek: The Nonlinear House Price Adjustment Process 
in Developed and Transition Countries 



 26 

2009 
 

EIZ-WP-0902 Marin Bo�iæ and Brian W. Gould: Has Price Responsiveness of U.S. Milk Supply 
Decreased? 

EIZ-WP-0901 Sandra Švaljek, Maruška Vizek and Andrea Mervar: Ciklièki prilagoðeni proraèunski 
saldo: primjer Hrvatske 

 
 
2008 
 

EIZ-WP-0802 Janez Prašnikar, Tanja Rajkoviè and Maja Vehovec: Competencies Driving 
Innovative Performance of Slovenian and Croatian Manufacturing Firms 

EIZ-WP-0801 Tanja Broz: The Introduction of the Euro in Central and Eastern European 
Countries – Is It Economically Justifiable? 

 
 
2007 
 

EIZ-WP-0705 Arjan Lejour, Andrea Mervar and Gerard Verweij: The Economic Effects of Croatia's 
Accession to the EU 

EIZ-WP-0704 Danijel Nestiæ: Differing Characteristics or Differing Rewards: What is Behind the 
Gender Wage Gap in Croatia? 

EIZ-WP-0703 Maruška Vizek and Tanja Broz: Modelling Inflation in Croatia 

EIZ-WP-0702 Sonja Radas and Mario Teisl: An Open Mind Wants More: Opinion Strength and 
the Desire for Genetically Modified Food Labeling Policy 

EIZ-WP-0701 Andrea Mervar and James E. Payne: An Analysis of Foreign Tourism Demand for 
Croatian Destinations: Long-Run Elasticity Estimates 

 
 



9 771846 423001

I S S N 1 8 4 6 - 4 2 3 8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


