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1. Introduction and overview 

 

This thesis presents a thorough study of the production structure of the Maltese 

economy utilizing an input-output framework. The main aims of the study are to shed 

light on the various interrelations which describe the flow structure of production 

activities as well as to provide a framework in which it is possible to assess the 

behaviour, in terms of transactions and transfers, of all the economic agents which 

characterize the Maltese economic system.  

 

The first step to attain the goals set forth by this study was to construct and 

subsequently analyse the first highly disaggregated symmetric input-output table (SIOT) 

for the Maltese economy that conforms to European system of accounts guidelines 

published in 1995 (ESA 95). This SIOT was the key to obtaining detailed information 

regarding the relationships between producers and consumers, and the 

interdependencies of industries. Furthermore, the constructed SIOT was employed for 

the compilation of the first fully articulated social accounting matrix (SAM) for Malta. 

A SAM may be seen as an extension of the input-output system and is an economy-

wide data framework representing the whole circular flow of income and expenditure in 

an economy. Based on the input-output modelling framework the SIOT and the SAM 

were subsequently utilized to undertake a study of the flow structure of the Maltese 

economy via the application of input-output and SAM-based linkages analysis. 

 

Malta is an island state geographically located in the middle of the Mediterranean Sea 

with a population of around 400,000, living in an area of 316 km
2
. Malta became a 

member of the European Union on 1
st
 May 2004 and, after fulfilling the Maastricht 

Criteria, joined the Euro zone on the 1
st
 January 2008. Malta is also the smallest and 

most densely populated country in the European Union. As a small island economy it is 

subject to a number of inherent constraints usually associated with such economies. 

Amongst these are a poor natural resource endowment, limited diversification and 

limited ability of the country to exploit economies of scale (Brigulglio, 2011). It is in 

this context that the construction of SIOT and a SAM can be of great significant use to 

policy makers since they provide a system-wide approach with which to carry out 

economic development planning. They can either be used as analytical tools for the 

study of the characteristics of the structure of production or crucially, via the application 
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of input-output analysis (and other forms of analysis) can be of aid to policy makers for 

the identification of industry-specific policies aimed at improving Malta's 

competitiveness and economic resilience.   

 

This is not the first study which aims to construct both a SIOT and a SAM for the 

Maltese economy. The most recently published study on the derivation of a SIOT and a 

SAM for Malta which was constructed for the year 2001 was undertaken by Blake et al. 

(2003a). However, neither of these tables follows the ESA 95 guidelines nor Eurostat 

(2008) methodological guidelines. Both the SIOT and SAM for Malta for the year 2001 

developed by Blake et al. (2003a) are based on previously constructed 1996 input-

output tables which were subsequently updated into a 1998 SIOT and later into a 2001 

SIOT utilizing mechanical balancing procedures. The SAM, which is based on the 2001 

SIOT, not only does not conform to the general specification of a SAM as put forward 

by Pyatt and Thornebecke (1976), but the SAM itself is also derived via the application 

of  mechanical balancing procedures.  

 

In contrast, in this study the methodology employed for the construction of the SIOT, 

which follows Eurostat (2008), and the methodology utilized for the compilation of the 

SAM which follows Turner (2002), both produce highly disaggregated and fully 

articulated tables which do not require iterative processes in order to obtain the finalized 

balanced SIOT and SAM tables. These methods ensure to a high degree the preservation 

of existing micro-macro links between the data gathered from the numerous statistical 

sources and also deliver a high degree of transparency throughout the whole data 

gathering and compilation procedure.  

 

Studies on the Maltese economy conducted via the application of input-output analysis 

have been primarily concerned with the study of the impact of tourism on the Maltese 

economy (Briguglio, 1992; Mangion and Vella, 2000; Blake et al, 2003b). However, 

these studies either utilize tables which are not highly disaggregated, or which have 

missing components, or which do not comply with ESA 95 or Eurostat methodological 

guidelines. The most recent study utilizing input-output methodology applied to the 

Maltese economy may be found in Gravino (2012). However, this study is based on an 

unpublished SIOT for 2007 obtained via a mechanical balancing procedure which was 

applied to a previously unpublished SIOT table for 2001. Therefore this thesis presents 

the first study of the production structure of the Maltese economy based on inter-
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industry linkages analysis carried out utilizing a highly disaggregated, consistent and 

robust SIOT and SAM from which it is possible to obtain significant policy-relevant 

conclusions. 

 

Chapter two of this dissertation presents a detailed explanation of the construction of the 

industry-by-industry SIOT for Malta for the year 2000 based on the fixed product sales 

structure assumption, obtained by following Eurostat (2008) methodology.  The chapter 

provides a thorough overview of the input-output analytical framework and presents an 

exhaustive account of the steps required to construct the SIOT for Malta. Chapter two 

also presents a preliminary analysis of the resulting SIOT for Malta for the year 2000 

which aims to uncover a number of key features of the production structure of the 

Maltese economy in the year 2000.  

 

Chapter three subsequently describes the compilation of the SAM for Malta for the year 

2000 which is based on the derivation of a set of income-expenditure accounts 

constructed following the methodology presented in Turner (2002). This chapter 

delivers an overview of the SAM framework and provides a detailed account of 

procedures carried out in order to obtain the set of income-expenditure accounts 

required to augment the industry-by-industry SIOT into a SAM.  In this section an 

analysis of the SAM for Malta for the year 2000 was carried out illustrating how the 

SAM can be used to obtain significant information about the structure of the Maltese 

economy. The SAM is utilized as an analytical tool that helps researchers gain a 

significant insight into the generation, distribution and re-distribution of factor incomes, 

of both domestic and foreign origin, to assess the investment and savings patterns of 

each of the economic agents and is also used to gain a better understanding of the 

implications that Malta’s economic structure has in terms of sub-sectoral growth.   

 

Chapter four presents a study of the production structure of the Maltese economy from 

the perspective of inter-sectoral relations by utilizing the SIOT and SAM. The 

objectives of this chapter are twofold. Firstly, it aims to explore the flow structure of the 

Maltese economy via the application of input-output and SAM-based linkages analysis. 

Secondly, it aims to show how the measures obtained via the linkages analysis can be of 

aid to policy makers during the process of identifying potential strategies for economic 

development.  The analysis conducted within this chapter is based on techniques which 

have their foundation in the input-output methodology originally put forward by 
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Leontief (1936), which over the years has grown into one of the most widely 

acknowledged methods of economic planning and decision making (Baumol, 2000). In 

order to attain the objectives set forth by this study an analysis of both type I and type II 

output (production), income(income-output) and employment (employment-output) 

multipliers is performed, as well as an analysis of inter-industry linkages based on the 

non-complete hypothetical extraction method as described  by Dietzenbacher and van 

der Linden (1997). The latter method, as is explained in detail within chapter four, will 

be carried out utilizing the SAM as  suggested in Cardenete and Sancho (2006).  

 

The concluding remarks of this thesis are presented in chapter five, where an overview 

of the main findings obtained from each chapter is discussed. The concluding remarks 

also briefly discuss the scope for future research which can be implemented as a direct 

result of the SIOT and SAM constructed within these chapters.  
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2.1 Introduction 

 

Input-output tables in their modern form were originally constructed by Wassily 

Leontief in his work, The Structure of the American Economy 1919-1929, (1941).  

However, it was another Nobel Laureate, Sir Richard Stone, who was responsible for 

the development and integration of the input-output framework within the system of 

national accounts with his work on The United Nations System of National Accounts 

(SNA) in 1968. Since then, over ninety countries have consistently constructed input-

output tables as part of their system of national accounts. In recent decades there have 

been two major publications which discuss in great detail the development of input-

output tables as part of the structure of national accounts. The first major publication is 

The United Nations Handbook on Input-Output Tables published in 1999 followed by 

the Eurostat Manual of Supply, Use and Input-Output Tables published in 2008. 

 

The input-output framework serves two main purposes, the first is statistical in nature 

while the second one is analytical. Input-output tables together with the supply and use 

tables act as an integration framework for balancing national accounts. Furthermore the 

two sets of tables provide a framework which is effective at examining the consistency 

of various statistics describing the flows of goods and services gathered from a variety 

of statistical sources (Eurostat, 2008). More importantly, however, as we have seen in 

the previous chapter, input-output tables may also be integrated into macroeconomic 

models and utilized as a robust analytical tool to conduct a wide range of analyses such 

as impact analysis, productivity analysis, analysis of price changes, analysis of 

interdependence of structures and key sector analysis.  

 

The purpose of this chapter is to explain the construction of an industry-by-industry 

symmetric input-output table (SIOT) based on the fixed product sales structure 

assumption for Malta for the year 2000.  This SIOT will be the first SIOT for the 

Maltese economy which conforms to concepts and definitions of the European System 

of Accounts published in 95 (ESA 95). The last official input-output table for the 

Maltese economy was published in the National Statistics 1998 by the National 

Statistics Office of Malta and presented a table for the year 1996 however this table did 

not conform to the ESA 95 guidelines. Another input-output table for Malta has been 

developed by Blake at al. (2003), for the year 2001, however this SIOT  is derived via 

an updating procedure of the 1996 SIOT which had to subsequently  be balanced 
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mechanically, furthermore this SIOT is not recognized by the national statistical office 

of Malta. 

 

The chapter continues with an overview of the input-output analytical framework which 

aims to describe the structure of both supply and use tables (SUT) and of symmetric 

input-output tables (SIOTs). The subsequent section presents an overview of the steps 

required to construct a SIOT from a SUT framework. It includes the main motivations 

for utilizing the assumption of fixed product sales structure to compile the SIOT and 

explains in detail the mathematical operations required to transform the SUT into a 

SIOT. The next section of the chapter presents a description of the data used to 

construct the SIOT for Malta and provides an insight into the main compilation issues. 

Prior to the conclusion the chapter puts forward a preliminary analysis of the resulting 

SIOT for Malta for the year 2000. 

 

2.2 The input-output framework  

 

The core of the input-output framework consists of supply and use tables. From these 

SUTs it is possible to observe the output mix and input use of each individual industry. 

The supply table portrays the output mix of each industry within the intermediate matrix 

of products produced by industries (also referred to as the production matrix). The 

supply table also includes a column vector of imports and several other column vectors 

of valuation adjustment items, namely, distribution margins (trade and transport) and 

net taxes on products. The valuation adjustment items are primarily utilized to convert 

the supply of products from basic prices to purchasers’ prices. On the other hand the use 

table portrays the input uses by product of each industry as well as the final uses of 

products by the various components of final demand. The use table also consists of row 

vectors which illustrate the allocation of the various components of value added to each 

industry. In contrast to the supply table the intermediate (and final demand) matrix of 

the use table may represent either the use of total products within the economy or solely 

the use of domestically produced products. In the latter case the SUT framework would 

then also include a separate imports use table representing the intermediate and final 

demand uses of imported products. (Rueda-Cantuche, 2007) 
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A property exhibited by the supply and use framework is that for it to be in balance, the 

total supply of products from the supply table should be equal to the total use of 

products from the use table, at the same valuation prices. Eurostat (2008) identifies the 

supply and use framework not only as an ideal for the task of balancing national 

accounts but also as a very useful accounting tool for compiling consistent and reliable 

national accounts data such as gross domestic product, value added, consumption, 

investment, import and exports. 

 

2.2.1 The supply table 

 

As illustrated by table 2.1, the supply table is made up of three sections: the production 

matrix
1
 showing the products produced by each industry, the imports matrix showing 

the imports of products within the economy and the valuation matrix consisting of 

valuation adjustment items, namely distribution margins (trade and transport) and net 

taxes on products. These valuation adjustment items are used primarily to convert the 

total supply of products from basic prices as presented within the supply table into 

purchaser’s prices.  

 

From the production matrix we can infer that an industry may produce products which 

are not within the industry’s category; these are known as secondary outputs (or 

activities).  The primary activities (products which fall under the industries category of 

production) of each industry are reported on the diagonal of the production matrix, 

whilst the secondary activities are reported as the off-diagonal elements within the 

production matrix.  

 

 

 

 

 

 

 

 

 

                                                 
1
 It should be noted that within input-output literature the production matrix is sometimes also referred to 

as the transpose of the make matrix. 
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Table 2.1: Overview of a supply table 

 

 

    Industries 

Total 

Imports 

c.i.f 

Total 

supply 

at basic 

prices 

Trade 

and 

transport 

margins 

Taxes 

less 

subsidies 

on 

products 

Total 

supply at 

purchasers' 

prices     
1, 2, 3, ..., 

n 

  1 

Production 

Matrix 

 

Import 

Matrix 

  

Valuation Matrix 

  

  2 Total     

Products 3 Domestic     

  : Output     

  m       

Total 

output 

at            

  

  

basic 

prices             

 

 

 

It is generally the case that the mix of primary and secondary activities varies 

considerably across the different industries.  More often than not the more 

disaggregated the supply and use tables are, the lower the volume of secondary 

production. In general, supply and use tables are compiled following a specific 

classification system such as the European Statistical Classification of Economic 

Activates (NACE) and the European Statistical Classification of Products by Activity 

(CPA) that describe the relationships between industries and the characteristic products.   

 

 

2.2.2 The use table 

 

As shown from table 2.2 the use table is made up of three sections - namely the 

intermediate consumption or use matrix which shows the inputs in terms of both 

domestic and imported commodities used by the industries for the production of their 

output, the final demand matrix which show the purchases of each product by each 

category of final demand (final consumption, gross capital formation and exports) and 

the gross value added matrix showing the different components of value added 

attributed to each industry e.g. labour costs, capital use, net operating surplus, other 

taxes on production.   
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Table 2.2:.Overview of a use table 

 

 

 

    

Industries 
Total 

Final 

consumption 

expenditure 

Gross 

capital 

formation 

Exports 

Final uses 

at 

purchasers' 

prices 

Total use at 

purchasers' 

prices 
    1, 2, 3, ..., n 

Products 

1     

Final Demand At Purchasers Prices 

    

2 

Intermediate 

Consumption 

at Purchasers 

Prices 

      

3       

:       

M               

Total                

Total uses from 

imports at basic 

prices                
Cif/ fob 

adjustments on 

exports 

 

            

 

 

Direct purchases 

abroad by 

residents 

 

            

Purchases on the 

domestic territory 

by non-residents 

 

            

 

            

 

 

Total 

 

            

Compensation of 

employees 

 

            

Other net taxes on 

production Gross Value 

Added At 

Basic Prices 

            

Consumption of 

fixed capital             

Operating surplus, 

net 

 

            

Value added at 

basic prices 

 

            

Output at basic 

prices 

 

            

 

 

2.2.3 A symmetric input-output table 

 

From the SUT framework it is also possible to derive what is known as a symmetric 

(equal number of industries or products) input-output table. A SIOT integrates the 

information displayed within the supply and use tables into a single square table in 
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which either a product or industry classification is used for both rows and columns.  

Similar to the SUT, for the SIOT to be in balance there are certain conditions which 

need to be fulfilled. These conditions are as follows:  

 

 Total gross output must equal to total inputs  

 Total final demand must equal to total inputs of primary factors   

 Total intermediate demand output be equal to total intermediate input 

 Total input must equal total output for each industry/product 

 

One of the main differences between the two tables is that the SIOT is solely valued at 

basic prices, in contrast to the SUT which are valued at both basic and purchasers’ 

prices. From table 2.1 we can infer that the supply table is valued at basic prices, which 

implies that the products/services are measured at the value they attain prior to 

effectively being transferred to the markets (i.e. excluding trade and transport margins 

and net product taxes). On the other hand the use table is measured at purchasers’ prices 

meaning that the valuation used for the prices includes trade and transport margins and 

taxes less subsidies on the products. Rueda-Cantuche (2007) and Eurostat (2008) both 

note that basic prices are the preferable valuation concept due to the fact that once the 

different shares of product taxes less subsidies and of trade and transport margins are 

eliminated from the purchasers’ prices they provide a more homogenous valuation 

throughout the SIOT.  

 

Similar to the use table, the SIOT also consists of three main components, the 

intermediate consumption matrix (relating products to products or industries to 

industries), the final demand matrix and the primary inputs matrix. The intermediate 

consumption matrix of a product-by-product SIOT describes, for each product, the 

amounts of products/services that were used to produce the product/services itself, 

irrespective of the producing industry. On the other hand, the intermediate consumption 

matrix of an industry-by industry SIOT describes the uses of goods and services 

required by each industry in order to produce its output. 
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Table 2.3: An overview of a symmetric input-output table 

 

    Industries 

Total 

intermediate 

demand at 

basic prices 

Final 

consumption 

expenditure 

Gross 

capital 

formation 

Exports 

Final 

demand 

at basic 

prices 

Total 

demand 

at basic 

prices 
    1, 2, 3, ..., n   

  1               

  2 
Domestic 

Intermediate 

Consumption 

at basic 

prices 

    Domestic 

Final 

Demand 

at basic 

prices 

      

Industries 3           
  :           
  M               

Total 

intermediate 

consumption at 

basic prices 

            Input 

Taxes less 

subsides on 

products  
              

Compensation of 

employees 

Gross Value 

Added At 

Basic Prices 

            

    
          Other net taxes on 

production 
  

    
          Consumption of 

fixed capital 
  

Operating surplus, 

net 
            

Gross value 

added at basic 

prices 
    

     
Total Imports at 

basic prices 
    

     
Output at basic 

prices 
  Output 

     
 

The final demand (or final use) matrix illustrates the purchases of output made by the 

main classifications of final demand. There are six main classifications of final demand:   

 Final consumption expenditure  by households  

 Final consumption expenditure by government  

 Final consumption expenditure  by NPISH
2
  

 Gross domestic fixed capital formation   

 Changes in inventories and valuables  

 Exports to the rest of the world  

                                                 

1 2 NPISH refers to non-profit institutions serving households 
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The final component of the SIOT is referred to as the primary inputs matrix. The matrix 

itself is made up of three separate sections, the gross value added matrix, the vector of 

imports and the vector of taxes less subsidies on products.   The vector of imports 

illustrates the total value of imported products purchased by each industry, whilst the 

vector of taxes less subsides on products displays the amount of taxes (less subsides) 

paid by each industry on the products purchased as inputs, and finally the gross value 

added matrix shows the different components of value added attributed to each industry: 

 

 Compensation of employees 

 Consumption of fixed capital 

 Net Operating Surplus 

 Other net taxes on production 

  

 

2.2.4 Product-by-product versus industry-by-industry tables 

 

A SIOT can relate either products to products or industries to industries following a 

specific classification system such as NACE or CPA. The Eurostat Manual of Supply, 

Use and Input-Output Tables published in 2008 concisely summarizes the main 

difference between product-by-product and industry-by-industry tables as follows: “A 

product-by-product table describes the technological relations between products and 

homogenous units of production (branches). The intermediate part describes, for each 

product, the amounts of products that were used to produce this product, irrespective of 

the producing industry. In other words, it is assumed that the products of agriculture 

were only produced by production units of the homogenous branch agriculture. An 

industry-by-industry table describes inter-industry relations. The intermediate part of the 

table describes for each industry the use of products in production” (Eurostat 2008, pg 

301).  

 

The main difference between industry-by-industry and product-by-product tables is 

therefore the interpretation given to the intermediate consumption matrix. In the case of 

the product-by-product the intermediate consumption matrix shows only which 

commodities are used in the production of which other commodities. From the product-

by-product table it is not possible to identify from which industry the individual 
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elements of production originated from since the rows and columns of the table describe 

solely transactions in terms of products.  Industry-by-Industry tables, on the other hand, 

describe inter-industry relations. The rows describe each industry’s supply of output and 

the columns describe each industry’s input requirements. However, it should be noted 

that a single element of production within a specific industry may have characteristics 

which are typical of a product produced by another industry. It is therefore not possible 

to directly identify whether the output produced by a particular industry is characteristic 

of solely that industry.  

 

In the literature there seems to more support with regards to the utilization of the 

product-by-product tables since they are considered to be more homogenous in their 

description of transactions compared to the industry-by-industry tables and are viewed 

to be conceptually better suited for most forms of input-output analysis (Eurostat, 2008). 

If the SIOT was to be used for productivity analysis or the analysis of new technologies 

on the economy it would be more feasible to use a product-by-product SIOT (Eurostat, 

2008).  On the other hand industry-by-industry tables are viewed as a better alternative 

by the policy community for the study of several economic issues such as the economic 

impact of a major tax reform, the economic impact of changes to final demand, the 

economic impact of changes to price, multiplier analysis and key sector analysis. The 

industry-by-industry format is also more appropriate for the subsequent utilization of 

the SIOT as a base data for the application of a computable general equilibrium model.  

 

Although product-by-product tables may be favoured by the mainstream literature they 

do have significant drawbacks compared to industry-by-industry tables. Rueda-

Cantuche et al. (2007) summarizes the main drawbacks of the product-by-product tables 

as follows:  

 They are more labour intensive to compile compared to industry-by-industry 

tables. 

 They make it more difficult to integrate the data within the SIOT with other 

statistical sources. 

 The mathematical methods required to transform the SUT into a product-by-

product SIOT may result in the generation of negative elements within the 

SIOT. These negatives will subsequently have to be removed either manually, 

which requires the gathering of additional data, or by utilizing a mechanical 

balancing procedure. 
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Contrary to product-by-product tables, industry-by-industry tables retain a closer link to 

statistical sources because they are compiled directly from observable data compared to 

product-by-product tables and thus allow for an easier integration of the SIOT with 

other statistical databases. Additionally industry-by-industry tables are less labour 

intensive to compile since their compilation is based on pragmatic assumptions rather 

than on analytical hypotheses.  

 

Both these views are also shared by Thage (2005) who strongly argues in favour of the 

industry-by-industry format. Although theoretically there may be several discrepancies 

between the two types of SIOT it should be noted that the smaller the amount of 

secondary production recorded within the supply table, the smaller will be the 

difference between the product-by-product SIOT and industry-by-industry SIOT. 

Therefore, in the case where the amount of secondary production is low, such as below 

EU 1995-2002 average of 6-7%
3
 of total output, both the industry-by-industry and 

product-by-product SIOT’s may be viewed as valid alternatives for impact analysis 

(Eurostat, 2008). Industry-by-industry tables are compiled by several statistical offices 

including the Netherlands, Canada, Finland, Denmark and Norway, while the majority  

 

 

 

Section 2.3 Methodological review for the compilation of the 

Symmetric Input-Output Table 

 

At present there is no one uniformly accepted compilation method to derive a SIOT 

from a supply and use system, yet over the years there have been several publications 

suggesting different procedures and techniques which can be utilized for this 

compilation procedure. Since the national accounts division of Malta compiled the 

SUTs following the Eurostat Manual of Supply, Use and Input-Output Tables (2008) 

the same literature shall be used as the foundation for the construction of the SIOT thus 

keeping the definitions and classifications consistent throughout the various procedures 

required for the compilation. This section focuses on summarizing the main steps 

required to compile a SIOT from a SUT as presented within the Eurostat methodology 

                                                 
3
 Statistic presented within the Eurostat Manual of Supply, Use and Input-Output Tables pg. 308. 
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as well as explain the motivation behind utilizing the fixed product sales structure 

assumption for the compilation of the SIOT for Malta. 
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The Eurostat methodology for the compilation of symmetric input-output table may be 

divided into three main stages. These three stages may be viewed in figure 2.1
4
 which 

illustrates the necessary processes involved in transforming a SUT system into a SIOT. 

The first stage entails the conversion of a use table at purchasers’ prices into a use table 

of domestic production at basic prices by employing the use side valuation matrices and 

the use import matrix. Once the domestic and imports use table at basic prices have 

been decomposed the subsequent stage is to identify which format of the SIOT is 

required whether it be an industry-by-industry table or a product-by-product table and 

thus identify which model is to be adopted for the transformation of the SUT into the 

SIOT. The final stage requires the application of mathematical methods (based on the 

chosen transformation model) to the supply table at basic prices and the use table of 

domestic output at basic prices in order to transform them into one symmetrical input 

output table.  

 

2.3.1 The conversion of the use table from purchasers’ prices into a use 

table of domestic output at basic prices 

 

The first step in the compilation process requires the transformation of the use table 

from purchasers’ prices into basic prices. For this procedure we utilize what are referred 

to as use-side valuation matrices. As shown in figure 2.1 the supply and use system 

consists of two main components, the three SUT tables and the five valuation matrices. 

Box 2.1 illustrates a straightforward approach to convert the use table from purchasers’ 

prices to basic prices. This approach is based on the nature of the relationship between 

the different valuation prices as prescribed by the ESA-95. 

 

The five valuation matrices are used as a means to bridge the gap between basic prices 

and purchasers’ prices.  The elements in each of the five valuation matrices show the 

amount that is needed to be deducted from the purchasers’ prices in order to achieve a 

valuation at basic prices. When the use-side valuation matrices are readily available this 

stage essentially entails deducting the individual valuation matrices from the use table at 

purchasers’ prices to obtain a resultant use table valued at basic prices. 

 

 

                                                 
4
 Figure 2.1 is sourced from the Eurostat Manual of Supply, Use and Input-Output Tables (2008)pg 296 
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Box 2.1: Conversion of purchasers’ prices into basic prices 

 

Purchasers’ Prices 

Less  Trade Margins 

Less  Transport Margins 

Less  Non-Deductible VAT 

=  Producers Prices 

Less  Taxes on Products (Excluding VAT) 

Plus  Subsidies on Products 

=  Basic Prices 

 

Once the use table at purchasers prices has been converted into basic prices the next 

step is to decompose it into two separate tables – the use table of domestic output and 

the use table of imports (both at basic prices). When the use table of imports at basic 

prices is available within the supply and use system the task at hand would be to deduct 

the use table for imports from the use table at basic prices. The resultant matrix would 

be what is referred to as the use table of domestic output. 

 

It is however rare that a use table of imports at basic prices would be made readily 

available. In practice a use table of imports (or imports matrix) at basic prices would be 

estimated using the aggregated data on individual product imports within the supply 

table and the information present within the use table regarding the intermediate and 

final uses.   One method
5
 which can be applied to construct the use table of imports is to 

estimate the imports proportionally to the matrix structure of intermediate and final uses 

at basic prices. Although the statistical requirements for the decomposition of the use 

table into two separate tables may be demanding, the decomposition increases flexibility 

(from the analytical point of view) since it allows for the distinction between the effects 

on the domestic economy and the effects on imports. 

 

                                                 

5 More information regarding import matrices may be found in the Eurostat Handbook pg 189- 203 
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2.3.2 The choice of which model to adopt to transform the SUT into a 

SIOT 

 

As may be seen from figure 2.1 once the supply table at basic prices, the domestic use 

table at basic prices and the imports use table at basic prices have been obtained the next 

step is to determine which transformation model to adopt for the derivation of the SIOT. 

The choice of which transformation model to use depends primarily on the preference 

taken for the treatment of secondary products. 

 

Both Eurostat (2008) and United Nations (1999) describe in detail four standard 

transformation models
6
.  Each model is based on different assumptions regarding the 

treatment of secondary products and each has its own specific mathematical 

formulation. As shown in figure 2.1 the transformation models may be subdivided into 

two groups, two models are based on technology assumptions and two models are based 

on assumptions of fixed sales structures. A technology assumption is considered to be a 

strong assumption since it is based on simplified economic theory rather than supported 

by observed statistical data. On the other hand sales structure assumptions are 

considered to be weak assumptions since they only utilize observed sales structure data 

for the reference year (Thage 2005). Applying either of the two models on technology 

assumptions for the derivation of the SIOT will result in product-by-product tables. On 

the other hand, applying either of the two sales structure assumption models would 

result in industry-by–industry tables. The four standard transformation models are as 

follows
7
:  

 

 Model A : Product technology assumption 

Each product is produced in its own specific way, irrespective of 

the industry where it is produced.  

 Model B : Industry technology assumption  

Each industry has its own specific way of production, irrespective 

of its product mix. 

                                                 
6
 Several other transformation models are available in the literature. For a comprehensive review of the 

standard transformation models as well as others which are not mentioned in the chapter refer to 

KopJansen and Ten Raa (1990),  Konijin and Steenge (1995) , Ten Raa and Rueda-Cantuche ( 2003) and 

Thage (2005). 

7
 The list of assumptions is taken from the Eurostat Manual of Supply, Use and Input-Output Tables 

(2008) pg 297. 
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 Model C : Fixed industry sales structure assumption  

Each industry has its own specific sales structure, irrespective of 

its product mix. 

 Model D : Fixed product sales structure assumption  

Each product has its own specific sales structure, irrespective of 

the industry where it is produced. 

   

The two models based on technology assumptions are model A and model B. The 

product technology assumption (model A) assumes that each individual product has its 

own unique production structure. Therefore irrespective of which industry is actually 

producing the product, the production of 1 unit of product will require identical 

proportions of product and factor inputs.  As part of the derivation of the SIOT this 

assumption requires the secondary products to be allocated to the industry which 

produces the product as its primary product. During this process the columns are 

converted from industries to products such that the input structure of the primary 

producer (industry) is now taken to be the input structure for the product.  Utilizing this 

model for the derivation of the SIOT will result in product-by-product table which may 

contain negative elements and would therefore require additional assumptions or data 

sources to complete the compilation process. 

 

The industry technology assumption, model B, is the second model based on technology 

assumptions which can be utilized for the compilation of an SIOT.  This model implies 

that each industry possesses a unique input structure that is independent of its output 

mix. Both Eurostat (2008) and United Nations (1999)  advise not to utilize this model if 

the SIOT is intended subsequently to be utilized for the application of input-output 

analysis The reason is because the derived product-by-product SIOT will have columns 

generated that contain a mix of input structures and will therefore not be consistent for 

use in input-output analysis. 

 

The other two standard transformation models are based on sales structure assumptions 

and may be used to derive industry-by-industry SIOTs. Eurostat (2008) states that, “the 

term ‘sales structure’ indicates the proportions of the output of a product in which it is 

sold to the respective intermediate and final users”. The method for deriving industry-

by-industry tables utilizes a transformation matrix which is based on these fixed 

proportions. This transformation matrix is used to transfer inputs and outputs over the 
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product rows which are then eventually converted from a product classification into an 

industry classification of rows.   

 

The first of the two models based on sales structure assumptions is model C (the 

industry fixed sales structure assumption) which states that each industry possesses a 

unique sales structure irrespective of its product mix. This assumption is viewed by both 

Eurostat (2008) and United Nations(1999) to be rather unrealistic since it implies that 

firms supply all their products (both primary and secondary) in the same proportions to 

all their users, whilst it is generally more plausible for the secondary products to have 

destinations which vary from those of the primary products. Both publications suggest 

that to construct an industry-by-industry SIOT one should apply the method described 

in model D, which is based on the fixed product sales structure assumption. This model 

puts forward the more realistic assumption that each product has its own specific sales 

structure, irrespective of the industry where it is produced. It should also be noted that 

this method generates a SIOT which does not contain negative elements. 

 

In practice the choice is actually between two models, model A – the product 

technology assumption and model D – the fixed product sales structure assumption. The 

choice of which model to adopt rests either on the existence of specific preferences 

between the two models or on whether the SIOT to be constructed requires explicitly a 

product-by-product format in which case model A would be used, or an industry-by 

industry format in which case model D would be utilized.  

  

The construction of the industry-by-industry SIOT for Malta for the year 2000 is based 

on model D, the assumption of fixed product sales structures. The motivation for this 

decision is twofold, firstly as illustrated in box 2.2 the application of model D has 

significant advantages compared to the application of model A, and secondly as 

described in section 2.2.4, product-by-product tables have significant drawbacks 

compared to industry-by-industry tables. 
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Box 2.2: Summary
8
 of the main advantages of the assumption of fixed product sales 

structures:  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

 

 

                                                 

8 This list was summarized from Thage (2005) who in the paper “Symmetric input-output tables : 

Compilation issues” published in 2005 brings forward a comprehensive review of the  different models 

described in this section. 

 This model does not require further assumptions which contrast from what is 

actually known about the economy from the observed data. They are based on 

weak assumptions (not based on economic theory) which are already widely 

used for the compilation of economic statistics with the system of national 

accounts. 

 

 This approach does not generate negative elements within the SIOT.  As such 

the method does not require use the of further assumptions, data from 

additional sources or the application of iterative procedures which may be 

used to adjust the negative elements which ultimately decreases the degree of 

comparability between the derived SIOT and other official national statistics. 

 

 The application of this model preserves to a high degree the micro-macro link 

existing within the data and is consistent with the majority of well established 

quality requirements within official statistics. This allows for comparability 

between the SIOT and the other types of statistics and delivers a high degree 

of transparency throughout the compilation procedure. 

 

 This model is both resource and time efficient.  The compilation process it is 

based on exclusively data which is already present within the SUT and does 

not require either data from additional sources or the use of iterative processes 

to adjust for negatives. 

 

 The method is view as a “best practices” method since has been used by 

various  countries which have been compiling SIOTs as part of their system of 

national accounts for a considerable  amount of years such as Denmark, 

Canada, Norway and the Netherlands. 
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2.3.3 Derivation of a SIOT based on the assumption of fixed product 

sales structure 

 

The outline of the basic operations performed for the transformation of the SUT into an 

SIOT by applying the assumption of fixed product sales structure will be illustrated 

using the notation and formulas put forward by the Eurostat Manual of Supply, Use and 

Input-Output Tables published in 2008.   

 

Table 2.4: Defining the components of the supply and use tables. 

 

Supply Table 

     

  Industries Output Imports Supply 

Products V
T
 q-m m Q 

Output g
T
       

     

Use Table     

     

  Industries 

Final 

Demand Use  

Domestic Products Ud Yd q-m  

Imported Products Um Ym m  

Value Added W  w  

Output g
T
 y    

     

     

Where the elements within the SUT framework may be defined as: 

 

V
T
 = Production matrix product by industry, or transpose of make matrix (industry-by-

product) 

Ud  = Use matrix for intermediate consumption of domestic output (product-by-industry) 

Um = Vector of consumption of imports by industry 

q-m = Vector of total domestic product output 
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m = Column vector of imports by product 

W = Value added matrix (components-by-industry) 

w = Vector of value added 

Yd = Domestic final demand matrix (product-by-category) 

Ym= Vector of imports by final demand category 

y = Vector of final demand 

g
T
 = Row Vector of industry output 

 

The first step for the transformation of a SUT into a SIOT using the fixed product sales 

structure model is to compute a transformation matrix which will be subsequently 

utilized to generate the intermediate consumption and final demand matrices of the 

SIOT.  The procedure for the computation of the transformation matrix is as follows:  

First, the domestic supply matrix (V
T
), product by industry (from the supply table as 

illustrated in table 2.4) was transposed such that it can now be defined as, domestic 

supply matrix, industry by product (V). The second step is to form a diagonal matrix 

with the vector of total domestic product output (q-m) from the supply table and to 

subsequently perform an inversion of the diagonal (q-m). Hence the final step required 

to generate the transformation matrix is to multiply the transpose of the domestic supply 

matrix with the inverse of the total domestic product output diagonal, such that the 

transformation matrix is defined as:   

 

T = V*inv[diag(q-m)]   (2.1) 

 

The intermediate consumption matrix (Bd) of the SIOT portrayed in table 2.5 is derived 

by pre-multiplying the use matrix for intermediate consumption of domestic output (Ud) 

from the use table with the transformation matrix: 

                                          

Bd = (V*inv[diag(q-m)]) * Ud    (2.2) 

 

Similarly the domestic final demand matrix (Fd) of the SIOT as displayed in table 2.5, is 

also derived by pre-multiplying the domestic final demand matrix (Yd) from the use 

table with the transformation matrix: 

 

Fd = (V*inv[diag(q-m)]) * Yd  (2.3) 
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Once the intermediate consumption matrix (Bd) and domestic final demand matrix (Fd) 

have been computed the next task is to assemble the SIOT following the structure 

presented in table 2.5.   

 

 

Table 2.5: Components of the industry-by-industry SIOT   

 

   

  Industries 

Final 

Demand Use 

Domestic Industries Bd Fd G 

Imports by Industries Bm Fm M 

Value Added W  W 

Output g
T
 Y   

 

Table 2.6: Formulas used for the derivation of SIOT   

 

Transformation Matrix (Utilized to calculate Bd and Fd) T = V*inv[diag(q-m)]    (2.4) 

 Intermediate Consumption Matrix (Industry by Industry) Bd = T* Ud                              (2.5) 

Imports by Industry  Bm = Um                                    (2.6)    

Domestic Output g = q-m                            (2.7) 

Column Vector of imports by product m = m                              (2.8) 

Domestic Final Demand Matrix (Industry by category) Fd = T* Yd                               (2.9) 

Imports by Final Demand Category Fm = Ym                                   (2.10) 

Vector of Final Demand y = y                                (2.11) 

Value Added Matrix ( component by industry) W = W                            (2.12) 

Vector of Value Added w = w                              (2.13) 

 

Since the fixed product sales structure model does not require any further mathematical 

computations the remaining elements of industry-by-industry symmetric input output 

table as presented in table 2.5 are populated following the outline presented in table 

2.6
9
. Once the assembly is completed the resulting table will be a balanced industry-by-

industry SIOT with no negatives. 

 

                                                 
9
 A further understanding of the mathematical process involved for the implementation of fixed product 

sales structure assumption may be gained by viewing the simple numerical example illustrated in 

Appendix 2. A . 
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2.4 Data used for the compilation of the SIOT for Malta for 

the year 2000 

 

The SIOT was derived from the supply and use tables for the year 2000, published in 

2004 which were the first tables compiled according to the concepts and definitions of 

the ESA 95. The activities are classified according to the European Statistical 

Classification of Economic Activates (NACE)
10

 whilst the product classification is 

based on the European Statistical Classification of Products by Activity (CPA). The 

tables are presented in current prices for the year 2000 and the statistical units used are 

millions of national currency (Mio.NAC), which in the year 2000 was the Maltese lira
11

 

(MTL).  

 

The supply and use tables were readily available from the national statistics office of 

Malta. However, it was not possible to obtain a domestic use table at basic prices. Thus 

a transformation of the use table at purchasers’ prices into two separate tables – the 

domestic use table and imports use table (both at basic prices) would have had to be 

performed. Fortunately, the domestic and imports use tables at basic prices were kindly 

provided by Dr. Rueda-Cantuche. These were already constructed as part of an ongoing 

project, “A Symmetric Input Output table for EU27” and were based on the SUT for the 

year 2000 published by the national statistics office of Malta.  The conversion of the use 

table from purchasers’ prices to basic prices performed by Dr. Rueda-Cantuche 

followed an adjustment procedure developed by Ten Raa and Rueda-Cantuche (2007) 

which converts the use table from purchasers’ prices to basic prices on the basis of 

given ratios of trade and transport margins and net product taxes.  Once the use table at 

basic prices was estimated the next step performed by Dr. Rueda-Cantuche was to 

generate the domestic use table.. However since no official imports matrix was readily 

available from official statistical sources in order to generate the domestic use table he 

had to estimate an imports matrix for the Maltese economy. The imports matrix was 

estimated proportionally to the whole structure of the intermediate and final uses at 

basic prices using the column vector of imports from the supply table as benchmark in 

the calculation.  Once the imports table was estimated it was deducted from the 

                                                 
10

 The European Statistical Classification of Economic Activates (NACE) Rev 1.1 A60 disaggregated to 

the 60 industry level may be viewed in Appendix 2.B. 

11
The Euro replaced the Maltese lira (MTL) as the official currency of Malta on 1

st 
January 2008 at the 

irrevocable fixed exchange rate of 0.429300 MTL per 1 euro. 
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(estimated) use table at basic prices in order to generate the domestic use table at basic 

prices. 

 

The SUT provided by Dr. Rueda-Cantuche reported the same number of activities and 

products as the SUT published by the national statistics office of Malta, using the same 

classifications (NACE and CPA), statistical unit (million MTL) and same level of 

aggregation. The domestic supply table had a production matrix composed of 59 

industries (or activities) and 59 products and included also the imports matrix and 

valuation matrices. The domestic use table had an intermediate consumption matrix at 

basic prices which was composed of 60 industries (or activities) and 59 products, the 

value added matrix and final uses matrix.  

 

To be able to construct a SIOT from the SUT the intermediate consumption matrix and 

the production matrix have to be square and of identical size. This constraint derives 

from the nature of the mathematical operations required for the transformation 

procedure. In this case the size of the intermediate consumption matrix (60X59) differs 

from the size of the production matrix (59X59) in the SUT because of an extra activity 

recorded within the intermediate consumption matrix of the use table, the financial 

intermediation services indirectly measured (FISIM). Financial intermediation services 

are defined in the system of national accounts 1993 (SNA 1993) as “a productive 

activity in which an institutional unit incurs liabilities on its own account for the 

purpose of acquiring financial assets by engaging in financial transactions on the 

market” (SNA 1993, para. 4.78). The role of these institutional units, defined in the 

SNA 1993 to include almost all institutions defined as “banks”, is to provide 

intermediation services by channelling funds between depositors and borrowers. In the 

process of providing such services, financial corporations incur liabilities and place 

themselves at risk. To compensate for the risk, financial institutions charge fees for the 

services provided, which in the SUT framework are seen as intermediate uses by the 

individual industries. 

 

The Maltese SUT for the year 2000 reports FISIM activity as a single element within 

intermediate consumption amounting to 51.050 million MTL.  The FISIM industry is 

shown as purchasing products of the financial intermediation services, which in 

actuality is all the FISIM output.  The FISIM activity also contains a measure of gross 

value added of equal and opposite value to its purchases which as a result makes the 
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activity attain zero output. A method to resolve this issue is to allocate the total amount 

of FISIM activity across the various industries within the consumption matrix using 

ratios corresponding to the amount of FISIM expenditure by each industry. This will 

result in an increase of purchases of products of financial intermediation services by the 

various industries which will correspond to their purchases of FISIM, hence increasing 

the intermediate consumption of the various industries. Accordingly to keep the supply 

and use tables in balance the same amount of FISIM purchases would also have to be 

deducted from the respective industry’s gross value added.  The ratios for the allocation 

of FISIM across industries were provided by the national statistics office of Malta and 

are  calculated on the basis of the difference between the interest rate receivable and the 

reference interest rate (for loans), and on the difference between the reference interest 

rate and the interest rate payable (for deposits) by the various industries
12

. Since the 

ratios for the allocation of FISIM for the year 2000 were not consistent with the 

requirements of the supply and use framework, the ratios for the allocation of FISIM for 

the year 2004 were utilized to allocate the full amount of FISIM purchases, 51.050 

million MTL.  

 

Once the amount of FISIM purchases was allocated to the individual industries using 

the ratios provided by the national statistics office of Malta, the equivalent amount was 

then deducted from the net operating surplus to keep the SUT in balance.  Once the 

allocation of FISIM across the various industries was performed the domestic use table 

had a square intermediate consumption matrix consisting of 59 products and 59 

industries equal to the production matrix within the supply table, thus making it possible 

to apply the Eurostat methodology for transforming the SUT into SIOT.   

 

The SUT was then aggregated from a 59 product by 59 industry SUT into a 54 product 

by 54 industry SUT. The motives for the aggregation are twofold, the first being that the 

mathematical operations to transform the SUT into SIOT required the product totals of 

the production matrix within the supply table to be greater than 0, which was not the 

case for 4 products. This required the SUT to be aggregated from a 59 product by 59 

industry SUT into a 55 product by 55 industry SUT.  Secondly, the allocation of FISIM 

within the intermediate consumption matrix of the use table had generated a negative 

figure for the gross value added of the research and development industry. Prior to the 

allocation of FISIM the research and development services industry reported zero 

                                                 

12 Definition provided by the National Statistics Office (NSO) of Malta. 
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intermediate consumption, zero gross value added and zero total output at basic prices. 

The allocation of FISIM to the research and development industry resulted in a positive 

amount of total intermediate consumption and an equivalent negative amount of gross 

value added in order to maintain total output at basic prices unvaried at zero. Since the 

negative amount of gross value added was brought about solely by the allocation of 

FISIM and the original reported values for total use and total output at basic prices from 

the use table amounted to zero it was thus decided to aggregate the research and 

development services industry/product with that of other business activities industry. 

From the production matrix within the supply table it was observed that the other 

business activities industry supplied 98% of the products relating to research and 

development services so that the aggregation of these two industries seemed justifiable.   

The SUTs were subsequently aggregated to a 54 product by 54 industry format 

following the aggregation classification presented in appendix 2.B based on the NACE 

rev.1.1.  

 

The final adjustments prior to the transformation of the SUT into a SIOT were related to 

issues regarding the balancing identities of the SUT. The SUTs originally provided by 

Dr. Rueda-Cantuche used a statistical unit of million MTL and were specified at the 3 

digit level.  It was decided to change the statistical units of the SUT into thousand MTL 

from million MTL since most figures within the tables where rounded to zero million 

MTL. However, it was observed that the supply and use tables were not in balance both 

at basic as well as at purchaser’s prices when examining the tables in thousand MTL. 

The conversion of the use table, first into a domestic use table and subsequently into 

basic prices from purchasers brought about some very minor discrepancies which 

affected the SUT balance. These discrepancies affected the balance between the use and 

the supply tables at basic prices, such that total domestic supply at basic prices from the 

supply table was now not equal to the figures of total domestic output and total final use 

at basic prices from the use table. Moreover there was also a discrepancy between the 

figure for total use at purchasers’ prices from the use table and the figure of total supply 

at purchasers’ prices from the supply table. Since the total amount of discrepancies 

amount to less than 0.0001%
13

 of total output at basic prices the adjustments required 

were carried out manually as suggested by Eurostat (2008) such that the supply and use 

tables where now in balance and of equal dimension.   Once these discrepancies were 

adjusted such that the SUT was in balance both at basic as well as at purchasers’ prices 

                                                 
13

 See to Appendix 2.C. 
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no further amendments to the SUT were required in order to be able to generate the 

SIOT for Malta for the year 2000.    

 

It should also be noted that the final SUT utilized for the construction of the SIOT 

reported a relatively low level of secondary production. The aggregated 54 product by 

54 industry supply table showed a total value of production of 3255.212 million MTL 

whilst secondary production stood at 186.886 million MTL. The share of secondary 

product output in total output of industries was of 5.74 % just below the EU 1995-2002 

average of 6-7%. Therefore the difference between a product-by-product SIOT and the 

industry by industry SIOT using the SIOT for Malta for the year 2000 would be 

relatively small. 

 

 

Section 2.5 Analysis of SIOT for Malta for the year 2000 

 

The construction of the SIOT was carried out utilizing Microsoft Office Excel 

Application (2007 Version).  Once all the adjustments noted in section 2.4 where 

undertaken such that the supply and the intermediate consumption matrices were both 

square matrices (54 products by 54 industries) and both valued at basic prices, it was 

then possible to apply the mathematical methods illustrated in section 2.3.3 in order to 

derive the SIOT for Malta for the year 2000.   

 

Following the methodology presented in section 2.3.3 a balanced 54 industry by 54 

industry SIOT for Malta for the year 2000 in thousand MTL (at basic prices) was 

obtained
14

. An aggregated 16 industry by 16 industry SIOT may be viewed in appendix 

2.D, the aggregation was performed following NACE rev 1.1 A17 classification
15

.  

 

The SIOT for Malta for the year 2000 in appendix 2.D provides detailed information 

regarding the purchases made by each sector of the economy in order to produce their 

                                                 
14

 The full disaggregated 54 industry by 54 industry SIOT for Malta for the year 2000 in thousand MTL( 

at basic prices)  may  be viewed in Appendix 2.E. 

 

15
 The full classification utilized  for the 54 Industry by 54 Industry table to the aggregated into a 16 

Industry by 16 Industry table may be viewed in Appendix 2.B. 
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own output as well as information on the destination of the uses of their outputs, thus 

illustrating the relationship between producers and consumers and the interdependencies 

of industries. By reading down the columns of the intermediate consumption matrix it is 

possible to acquire detailed information regarding each industry’s input structure. The 

largest industry in the economy in terms of total output is the manufacturing industry 

(D) which produces total output amounting to 1309.179 million MTL (at 2000 basic 

prices). From the SIOT it may be inferred that to generate this level of output from the 

manufacturing industry purchases 524.447 million MTL worth of products from other 

domestic industries, purchases imported products valued at 444.471 million MTL, 

generates gross value added worth 352.458 million MTL and receives the amount of 

12.127 million MTL in taxes less subsidies on products. When all inputs (purchases) are 

summed together they yield 1309.179 million MTL satisfying the SIOT balancing 

identity such that the resulting total inputs required are equal to total output produced by 

the industry. From the SIOT it is also possible to acquire the information on the 

destination of the output produced by the various industries by reading the industry row.  

Conversely when reading along the rows of the SIOT it can be inferred that from the 

total output produced by the manufacturing industry,   491.259 million MTL worth of 

products are utilized by other industries as intermediate consumption, 1887.702 million 

MTL are purchased by the individual components of final consumption expenditure 

(households, government and NPISH), 95.579 million MTL are utilized for gross 

capital formation and 533.639 million MTL are exported.  

 

In addition to obtaining figures which describe each industry’s purchases and sales by 

examining the SIOT as a whole it is also possible to acquire additional information 

regarding the production structure of the Maltese economy in the year 2000.  Figure 2.2 

below is derived from the SIOT for Malta for the year 2000 aggregated to NACE A17 

and shows each industry’s total output at basic prices at thousand MTL. The three 

industries with the largest total output generation are the manufacturing industry (D) 

followed by the transport, storage and communications industry (I), the real estate, 

renting and business activities industry (K) and the hotels and restaurants industry (H).  

Whilst the three industries with the lowest amount of total output generation are the 

activities of households industry (P), the mining and quarrying industry (C) and the 

fishing industry (B). 
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Analysing the SIOT as a whole it is also possible to acquire additional information 

regarding the consumption of output by the individual components of final demand.  

From the SIOT we can infer that the largest component of final demand in the Maltese 

economy for the year 2000 was exports. As shown in figure 2.3 exports directly absorb 

44% of the output destined for the components of final demand.   Figure 2.3 also shows 

that output purchased for use as final consumption expenditure by households is double 

that of final consumption expenditure by government and threefold that of output 

purchased for use in gross capital formation. 
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From the SIOT for Malta for the year 2000 it is also possible to derive each industry’s 

direct contribution to gross domestic product (GDP). The income measure of GDP at 

basic prices is defined as the sum of compensation of employees, other net taxes on 

production, net operating surplus and consumption of fixed capital. Within the SIOT 

this figure is given as the total for gross value added at basic prices and it amounts to 

1487.613 million MTL.  It is possible to estimate each industry’s direct contribution to 

GDP from the SIOT by dividing the gross value assed at basic prices for each industry 

by the overall total for gross value added.   

 

Figure 2.4 illustrates each industry’s direct contribution to GDP in percentage terms.  

Observing figure 2.4 it may be inferred that the three industries which  make the largest 

direct contribution to GDP are the manufacturing industry (D) with approx  24% 

followed by the real estate, renting and business activities industry (K) with approx  

12% and the wholesale and retail trade; repair of motor ... industry(G) with approx 11% 

direct contribution to GDP. 
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Section 2.6 Summary and conclusion 

 

This chapter provided an overview of the literature on the construction of input output 

tables as well as illustrated the necessary steps which were required to construct the first 

symmetric input-output table for the Maltese economy which conforms to concepts and 

definitions of the European System of Accounts published in 95 (ESA 95). After 

describing the individual components that make up the input-output framework in 

section 2.2, the chapter subsequently presents an overview of steps and procedures 
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Figure 2.4: Industry direct contribution to GDP (%)  



 
37 

required to construct a SIOT from a set of SUTs. Section 2.3 explained the main 

motivations for choosing to construct the SIOT following the fixed product sales 

structure assumption and illustrated the mathematical processes required for the 

successful transformation of the SUT into a SIOT.  Section 2.4 described the sources 

utilized for the collection of the data required to derive the SIOT and explained the 

various issues which had to be confronted whilst the collection and compilation of the 

data was being undertaken. The final section prior to the conclusion, section 2.5, 

presented the SIOT for Malta for the year 2000 and delivered a preliminary analysis of 

the SIOT showing how the SIOT itself can be used as a tool to gain additional 

information regarding the production structure of the Maltese economy.   
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Appendix 2.A:  An example of the mathematical derivation of an SIOT 

based on the fixed product sales structure assumption 

 

A clear understanding of the mathematical process involved for the implementation of 

fixed product sales structure assumption may be gained by means of a simple numerical 

example. This particular example focuses on the practical aspects of compiling an SIOT 

under the fixed product sales structure assumption rather than the models’ theoretical 

underpinnings. For an example which delivers a more theoretical approach and which 

compares the various transformation models refer to Thage (2005).. We start by 

considering the square supply and use table depicted in table A.1 of which individual 

components within the tables may be defined following table 2.4. From the supply 

matrix (V
T
) within the supply table it may be observed that agricultural products (150) 

are only produced by the agricultural industry, whilst manufacturing products (225) are 

produced by both the agricultural industry (15) as well as the manufacturing industry 

(210).  From the use matrix of domestic products (Ud) and the final demand matrix (F) 

within the use table we observe that manufacturing products are absorbed by the 

agricultural industry (55), the manufacturing industry (21) and by the three components 

of final demand (149). On the other hand agricultural products are only used by the 

manufacturing industry (84) and by the components of final demand (66). From the use 

table we may also derive the value added matrix (W) (which for simplicity consists 

solely of wages & salaries and operating surplus) and the vector of consumption of 

imports by industry (Um).   

 

Table A.1: Supply and use table 

  Supply Table Use Table 

Products/Industry Manuf. 

Ind. Total 

Agri.   

Ind. 

Manuf. 

Ind. 

Final 

Cons. 

Exp 

Gross 

Capital 

For. Exports Total 

Agricultural Products 0 150 0 84 34 2 30 150 

Manufacturing. 

Products  210 225 55 21 60 18 71 225 

Imports at basic prices N/A N/A 20 35 N/A N/A N/A 55 

Wages + Salaries N/A N/A 55 30 N/A N/A N/A 85 

Operating Surplus N/A N/A 35 40 N/A N/A N/A 75 

Total 210 375 165 210 94 20 101 590 
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Once the various components within the SUT framework have been identified the 

subsequent step is to derive the transformation matrix given by equation 2.1. To derive 

the transformation matrix we first need to compute the transpose of the supply matrix 

(V
T
) and the diagonal of total output (q) as illustrated in boxes D.1 and D.2 respectively. 

The next step is to calculate the inverse of the diagonal of total output. To derive the 

transformation matrix (T) we then multiply the transpose of the supply matrix with the 

inverse of the diagonal of total output as shown in box D.4. Following the formulas in 

table 3.6 the next step is to then calculate the domestic  intermediate consumption 

matrix industry by industry (Bd) which done by multiplying the transformation matrix 

(T) with the use matrix of domestic products  industry by product (Ud) as shown in box 

D.6. The final demand matrix industry by category (F) is also calculated by multiplying 

the transformation matrix (T) with the final demand matrix product by category (Y) as 

illustrated in box D.8.  

 

[D.1] 
V    

150 15 
 

[D.2] 
Diag (q)  

150 0 
 

 

0 210 
  

0 225 
 

 
         

[D.3] 
Inv[Diag(q)] 

0.0067 0.000 
 

[D.4] T =  V * 

inv[dia(q)] 

1 0.066 
 

 

0.000 0.004 
  

0 0.933 
 

 
         

[D.5] 
U  

0 84 
 

[D.6] 
Bd = T * Ud 

3.66 85.4 
 

 

55 21 
  

51.33 19.6 
 

 
         

[D.7] 
Y  

34 2 30 [D.8] 
F = T * Y   

38 3.2 34.73 

 

60 18 71 
 

56 16.8 66.26 

     
 

    [D.9] Um = Bm 20 35 

 

[D.10] 
W = W 

55 30 

 

      

35 40 

  

Once the Bd and F have been calculated, the vector of consumption of imports by industry 

(Bm) and the value added matrix (W) are straightforwardly taken from the use table (as 

shown in boxes D.9 and D.10.)  The final step in the construction of an industry by 

industry SIOT under the assumption of fixed product sales structure is to assemble the 

different components of the SIOT together by following the guidelines provided in table 

2.5.  Apart from having no negatives the resulting SIOT (illustrated in table A.2) will also 

be perfectly in balance since each industry’s input will equal its’ outputs  and secondly 

that total supply will equal total demand.  
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Table A.2:  An Industry by Industry Symmetric Input-Output Table 

Industry/Industry Agri. 

Ind. 

Manuf. 

Ind. Total 

Final 

Cons. 

Exp 

Gross 

Capital 

For. Exports 

Total 

Final 

Demand Total  

Agricultural Ind. 3.67 85.40 89.07 38 3.20 34.73 75.93 165 

Manufacturing 

Ind. 51.33 19.60 70.93 56 16.80 66.27 139.07 210 

Total 55 105 160 94 20 101 215 375 

Imports  20 35 55           

Wages + Salaries 55 30 85           

Operating Surplus 35 40 75           

Primary Inputs 110 105 215           

Total  165 210 375 
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Appendix 2.B: Classification of input-output industry groups by 

NACE Rev.1.1 for 54 and 17 industry SIOT 

 

Table B.1: Classification of industries by NACE Rev 1.1 for 54 and 17 industry 

SIOT 

Industry 
NACE 
REV 
1.1 
A60 

54 
INDUSTRY 
TABLE SIOT 

16 
INDUSTRY 

TABLE 
FOLLOWS 
NACE 1.1 

A17 

Agriculture, hunting and related service activities 01 
1 A 

Forestry, logging and related service activities 02 

Fishing, operating of fish hatcheries and fish farms; service activities 
incidental to fishing 05 

2 B 

Mining of coal and lignite; extraction of peat 10 

3 

C 
Extraction of crude petroleum and natural gas; service activities 
incidental to oil and gas extraction excluding surveying 11 

Mining of uranium and thorium ores 12 

Mining of metal ores 13 
4 

Other mining and quarrying 14 

Manufacture of food products and beverages 15 5 

D 

Manufacture of tobacco products 16 6 

Manufacture of textiles 17 7 

Manufacture of wearing apparel; dressing and dyeing of fur 18 8 

Tanning and dressing of leather; manufacture of luggage, handbags, 
saddlery, harness and footwear 19 

9 

Manufacture of wood and of products of wood and cork, except 
furniture; manufacture of articles of straw and plaiting materials 20 10 

Manufacture of pulp, paper and paper products 21 11 

Publishing, printing and reproduction of recorded media 22 12 

Manufacture of coke, refined petroleum products and nuclear fuels 23 13 

Manufacture of chemicals and chemical products 24 14 

Manufacture of rubber and plastic products 25 15 

Manufacture of other non-metallic mineral products 26 16 

Manufacture of basic metals 27 17 
Manufacture of fabricated metal products, except machinery and 
equipment 28 18 

Manufacture of machinery and equipment n.e.c. 29 19 

Manufacture of office machinery and computers 30 20 

Manufacture of electrical machinery and apparatus n.e.c. 31 21 

Manufacture of radio, television and communication equipment and 
apparatus 32 

22 

Manufacture of medical, precision and optical instruments, watches and 
clocks 33 23 

Manufacture of motor vehicles, trailers and semi-trailers 34 24 

Manufacture of other transport equipment 35 25 

Manufacture of furniture; manufacturing n.e.c. 36 26 
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Recycling 37 27 

Electricity, gas, steam and hot water supply 40 28 
E 

Collection, purification and distribution of water 41 29 

Construction 45 30 F 

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

31 

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

32 

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

33 

Hotels and restaurants 55 34 H 

Land transport; transport via pipelines 60 35 

I 

Water transport 61 36 

Air transport 62 37 

Supporting and auxiliary transport activities; activities of travel agencies 63 
38 

Post and telecommunications 64 39 

Financial intermediation, except insurance and pension funding 65 40 

J Insurance and pension funding, except compulsory social security 66 41 

Activities auxiliary to financial intermediation 67 42 

Real estate activities 70 43 

K 

Renting of machinery and equipment without operator and of personal 
and household goods 71 

44 

Computer and related activities 72 
45 

Research and development 73 

Other business activities 74 46 

Public administration and defence; compulsory social security 75 47 L 

Education 80 48 M 

Health and social work 85 49 N 

Sewage and refuse disposal, sanitation and similar activities 90 50 

O 
Activities of membership organisation n.e.c. 91 51 

Recreational, cultural and sporting activities 92 52 

Other service activities 93 53 

Private households with employed persons 95 54 P 

Extra-territorial organizations and bodies 99 N/A  
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Appendix 2.C: Adjustment of discrepancies 

 

Three minor discrepancies amounting together to less than 0.001% of total output at 

basic prices emerged during the compilation procedures required to be able to transform 

the SUT into a SIOT.  These discrepancies where adjusted manually following the 

indications brought forward by Eurostat (2008). 

 

The first discrepancy relates to the difference between total domestic supply at basic 

prices from the supply table and the total output at basic prices from the use table which 

consisted of 5961 MTL. It was adjusted by allocating the individual industry 

discrepancies to their respective gross operating surplus such that the intermediate 

consumption matrix was not distorted and the discrepancy was absorbed by gross value 

added.   

 

The second discrepancy relating to the difference between total domestic supply of 

products at basic prices from the supply table and the total use of products at basic 

prices from the use table which consisted of 2864 MTL was adjusted by allocating the 

individual product discrepancy as additional demand by gross fixed capital formation, 

such that the intermediate consumption matrix was not distorted and the discrepancy 

was absorbed by final use.   

 

Once the supply and use tables where in balance at basic prices a final adjustment was 

required to balance the SUT at purchasers’ prices level. The apportioning of taxes less 

subsides on products across the various industries and final uses ,which had to be 

undertaken to convert the use table from purchasers prices to basic prices, resulted in a 

discrepancy between the totals for taxes less subsidies on products from the supply table 

and that from the use table , amounting to 4097 MTL. The discrepancy was adjusted for 

by allocating the amount between the figures of taxes less subsidies on products for 

final consumption expenditure by households and for gross fixed capital formation 

within the use table according to their corresponding proportion of taxes less subsidies 

on products.  
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3.1 Introduction  

 

From the industry-by-industry symmetric input-output table (SIOT) for Malta for the 

year 2000 constructed in chapter two it is possible to extrapolate valuable information 

regarding the production structure and consumption/expenditure patterns of the Maltese 

economy. However, the SIOT framework does not deliver a “complete picture” of the 

Maltese economy since it fails to describe how the income generated within the 

economy itself is transferred across the main transactors who engage in economic 

activity. A framework which does incorporate these income transfers is that of the social 

accounting matrix (SAM)which is formally defined as an economy wide data 

framework representing the whole circular flow of income and expenditure in an 

economy or region. The SAM framework is designed to summarize the transactions 

(together with transfers) between economic agents and through them activities within an 

economic system which occur over a specific accounting period of usually a year (Pyatt 

and Round, 1985).  

 

Pyatt (1999) asserts that the main distinction between the SAM and the SIOT is that the 

essence of an SIOT is in recording the transactions between activities thereby 

establishing patterns of inter-industry transactions which ultimately condition the 

economy’s structure of production. On the other hand the essence of a SAM is in 

recording the transactions and transfers amongst the economy’s main transactors, with 

the distribution of income being conditioned by the patterns of these same transfers. 

Compared to the SIOT the SAM framework "offers a more extensive capture of flows 

and transactions, endogenizing even more of the entries in the primary inputs and final 

demand components of the input-output table and, most importantly, it allows the 

opportunity to account for both earned and unearned income (income from rents, 

dividends etc.)"  (Santos, 2005 pg 35). 

 

Taffese and Federe (2004) note three distinguishing features of the SAM framework. 

The first feature is that the SAM viewed as an accounting framework ensures a high 

degree of internal consistency since the sum of the corresponding rows (total revenue) 

and columns (total expenditure) have to equal (or balance). The second feature is that 

the SAM is in itself a comprehensive data system which encompasses all of the main 

economic activities which take place within the system – consumption, production, 
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accumulation and distribution.  Finally they also note the high degree of flexibility 

inherent within the SAM structure, in that the degree of disaggregation (of the 

accounts/transactors) and the weight given to the various components of the economic 

system depends (ignoring issues of data availability) upon the aims and objectives to be 

achieved by the SAM itself. 

 

The SAM for Malta for the year 2000 is the first attempt to systematically combine data 

from the SIOT for Malta for the year 2000 which conforms to ESA 95 standards and 

data from diverse Maltese statistical agencies in order to create a balanced, 

representative socio-economic framework which may provide the basis for a 

comprehensive range of economic analyses. To date there has only been one SAM ever 

constructed for the Maltese economy found within Blake et al. (2003). However this 

SAM does not conform to the standard structure of a SAM as specified within Pyatt and 

Thornebecke (1976): not only does it omit a number of key components which should 

be present within a standard SAM (for example the generation of government income 

from institutions and income transfers to households) but is also derived from an SIOT 

(which was balanced via a mechanically balancing procedures) and which is not based 

on supply and use tables but rather on an update of a previous older version of a SIOT 

for 1996. Moreover the SAM itself was constructed with the use of mechanical 

balancing procedures. This SAM is also not recognized by the National Statistics Office 

of Malta. The SAM for Malta for the year 2000 constructed within this chapter on the 

other hand shall be built following the methodology proposed by Turner (2002) which 

utilizes a SIOT as foundation for the construction of the SAM. The data required to 

augment the SIOT into a balanced SAM is gathered via the construction of a set of 

balanced income-expenditure accounts generated for each of the main transactors within 

the economy.  

 

The first section of the chapter presents a very brief overview of the development of the 

SAM within the context of both national accounting and of its use as an analytical 

framework. The subsequent section 3.3 presents a brief description of the various 

components which make up the generic SAM framework. Section 3.4 continues by 

illustrating the structure which is to be utilized to construct the SAM for Malta for the 

year 2000 thus explaining how the SAM will be constructed based on the methodology 

put forward by Turner (2002). The chapter subsequently, within section 3.5, describes 
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in detail the set of income-expenditure accounts for Malta for the year 2000 required to 

augment the industry-by-industry SIOT constructed within chapter 2 into a SAM. This 

section apart from presenting the resulting set of income-expenditure accounts also 

describes the main data gathering and compilation issues which had to be overcome for 

the successful construction of the income-expenditure accounts for Malta for the year 

2000. Finally, prior to the conclusion, section 3.6 presents an overview and preliminary 

analysis of the resultant SAM for Malta for the year 2000.    

 

 

3.2 The development of the SAM 

 

The SAM’s distinct accounting methodology for recording economic activity dates back 

to the late 18
th

 century starting with F. Quesnay’s “Tableau Economique”, which 

provided the essential insight of viewing economic transactions taken place during the 

course of a year both as a purchase and as a sale. The SAM in its matrix representation 

was first pioneered in the early 1950’s by Sir Richard Stone who proposed to present 

the results of national accounting in matrix form in addition to the standard T-account 

format with his 1954 article “Input-Output and Social Accounts”. Stone (1955b) 

referred to this matrix as the Social Accounting Matrix and showed how input output 

tables may in fact be viewed as a special case of a SAM : “I propose to use the term 

input-output table to mean a statement in current money terms of the flow of goods and 

non-factor services between the operating accounts of the system and between these and 

all other accounts combined. All other transactions in the system are aggregated and 

appear as the elements in the final row of the matrix” (Stone, 1955b pg 158). In the 

early 1960’s, Richard Stone and his team of researchers built the Cambridge Growth 

Model. As part of the project they also constructed and, subsequently in 1962, published 

the first SAM for Great Britain (Stone, 1962). The ideas and concepts which were 

initially utilized for the construction of the SAM were subsequently also used by 

Richard Stone to develop the United Nations System of National Accounts (SNA) in 

1968. 

 

In 1976, Pyatt and Thornebecke in their article Planning Techniques for a Better Future 

constructed what was to become the general specification for the SAM framework as it 



53 

 

is utilized today. During the 1970’s the SAM began to be viewed also as an analytical 

tool which could describe the interrelationship of income and transfer flows between the 

various agents within the economy. In 1977 Pyatt and Roe published a book, “Social 

Accounting Matrices for Development Planning: With Special Reference to Sri Lanka” 

which was the first study utilizing a SAM to assess issues such as income distribution 

and redistribution.  

 

Since then SAM’s have been applied to numerous countries and have been used to 

investigate a broad range of issues. Studies undertaken include: 

i. Income distribution (Pyatt and Roe, 1977; Keuning, 1996)  

ii. Income redistribution  (Roland-Holst and Sancho, 1992)  

iii. Regional development (Cardenete, 2004)   

iv. Growth strategies in developing economies (Pyatt and Round, 1985; Vos and 

Jong, 2003) 

v. Fiscal policy impacts (Whalley and F.S. Hillaire, 1983)  

vi. Decomposition of activity multipliers that shed light on the circuits comprising 

the circular flow of income (Stone, 1981; Pyatt and Round, 1985; Robinson and 

Holst, 1988) 

vii. Key sector analysis used to identify those industries that are regarded as key to 

the development strategy of an economy (Carderente and Sancho, 2006)  

viii. For a combination of social, technological/environmental and economic issues 

(Resosudarmo and Thorbecke, 1996).  

 

 

3.3 The basic structure of a SAM 

 

A SAM is a comprehensive and flexible socio-economic framework which utilizes a 

single entry book keeping approach in order to present an economy wide database in a 

matrix format. Figure 3.1 (Dervis et al., 1982) illustrates the economy-wide circular 

flow of income of a specific target economy that is captured within a single SAM table. 

Through the use of a SAM table it is easily possible to trace all the flows of income 

from the producers/suppliers through factor payments to households, and back to 

product markets through expenditures on final goods (or services) and to capture all the 
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income flows generated to and from firms (producers), government, rest of the world 

(ROW), and the capital account. 

 

 

The construction of a SAM requires gathering data from various sources including 

national accounts, household data, balance of payments data, tax auditing data and other 

institutions to construct detailed accounts which describe the following information: 

 

 Supply of products from imports and domestic production  

 Production structure of each industry  

 Generation of income by each industry  

 Redistribution of incomes among institutions, for example transfers among 

different groups of households, transfers from government to households, taxes 

paid by households and firms to government, etc.  

  Detailed expenditure patterns of households and other institutions  

  Savings and investment  

  Transactions with the rest of the world (ROW), imports and exports 
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  Table 3.1: The Basic Structure of a SAM 
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A SAM is generally represented by a square matrix were each individual transaction is 

recorded in its individual cell – were the rows and columns of the matrix correspond to 

the income (receipts) and expenditure (outgoings) respectively for each of the agents in 

the economy. Each cell in the SAM table represents a payment from a column account 

to a recipient row account. This implicitly means that every income/receipt recorded (in 

every row) corresponds to recorded expenditure (in every column), by each of the 

individual accounts corresponding to the various institutions, factors, and production 

activities considered.  

 

As is explained within Round (2003) and Lange et al (2004) the main accounts which 

constitute the basis for a SAM are: 

 

i. Commodities and Activities (or Production) Account 

ii. Factor Accounts   

iii. Institution Accounts 

iv. Capital Account 

v. External (or Rest of the World)  Account 

 

 

i) Commodities and Activities (Production account) 

 

The production account of the SAM generally consists of two parts – activities and 

commodities.  A SAM in general makes a distinction between commodities i.e. the 

markets for goods and services and activities which relate to the domestic production of 

products by industry (Round, 2003) . From table 3.1 when reading down the column of 

the commodity account we observe that the first entry relates to trade margins. Trade 

margin is the difference between the price received by the producer and the price paid 

by the consumer. In accounting terms this relates to the mark-up imposed by the retail 

traders. This cell entry also includes margins for transportation from producer to 

purchaser and other costs which may be included in the process of moving a product to 

the purchaser such as insurance.  
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Reading down the column of the commodity account the next cell records how much of 

each commodity is supplied by domestic activities (domestic supply). It is to be noted 

the final disaggregated SAM will show this in greater detail for each activity/industry. 

The next cell down the column records the indirect taxes (product taxes) on final 

consumption paid to government such as fuel levy or import tariffs less subsidies.  The 

following cell records much of each commodity is imported from the rest of the world. 

The total of the commodity column would represent the total supply of commodities 

which are available within the economy, valued at the prices the purchasers pay. 

However when reading across the commodity row we observe the various uses for all 

commodities:  as inputs to domestic production activities (intermediate goods), as final 

consumption goods for households and government, as utilized for investment and 

updating of inventory and in the form of exports to the rest of the world. To ensure 

accounting consistency the sum of total use of commodities should be equal to total 

supply. 

 

The activity accounts on the other hand show the production side of the domestic 

industry. Reading across the activity account row we have the amount of each 

commodity the industry supplies (domestic supply of commodities). Reading down the 

column it shows the cost of production – the intermediate use of commodities (inputs 

utilized for the production process), payments to the factor inputs (value added) of 

labour, land and capital, and direct taxes on production less subsidies. 

 

ii) Factor Accounts 

 

The factor accounts essentially consist of the factor inputs to production: labour, capital, 

and rent on property. Reading down the column the first populated cell shows the factor 

payments in terms of labour income to households accrued from the production process. 

The subsequent cell, reading down the column shows the firms receiving their factor 

income in terms of undistributed profits. Also the government receives taxes from the 

factor income accrued in the form of labour taxes and taxes on profits. The final cell in 

the column shows that factor income is earned abroad and some payments must be 

made to the ROW for external factors used in the domestic economy. 
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Reading across the factor income account row shows the value added from the 

generation of domestic output and the factor income received from abroad. Once again 

given the principle of accounting of the SAM the total factor income should be equal to 

total factor outlay. 

 

iii) Institution accounts 

 

Institution accounts are generally made up of the three main domestic (local) transactors 

- households, firms and government.  

 

Reading across the household row shows the way in which households accrue total 

household income – by supplying labour as a factor of production thus receiving labour 

income as a factor payment, they receive transfers from other households and from 

government, they receive transfers in terms of dividends and interest from the firms 

which they own and also receive income from abroad. Reading down the household 

column on the other hand shows the way in which total household expenditure is 

formed. Households purchase goods and services for consumption, give transfers to 

other households, pay taxes on household income and property to the government and 

make payments abroad. Thus the discrepancy between household expenditure and 

household income is shown in the capital account row in the form of household savings. 

Firms on the other hand receive income from factor markets for the capital they provide, 

they receive transfer payments from the government and remittances from abroad. 

Firms thus use the income they generate to:  distribute income to households, to pay 

direct taxes to the government, as savings (retained earnings) and as transfers made to 

the rest of the world. The firms account encompasses the aggregate transfers made from 

all the individual production activities (industries) within the target economy.  Since 

individual industry/activity data regarding the transfers to and from the numerous 

accounts is rarely available, the firms account allows for this information to be collected 

and portrayed via a single aggregated account.  

 

The final main category describes the flows of income and expenditure generated by 

Government. Reading across the row shows that government receives income from 

various forms of taxes imposed and also from foreign transfers. Government, like the 

other institutions within, the account utilizes its income for purchases of goods and 
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services, for transfers to other institutions, for payments made abroad and saving 

(budget deficit).  

 

iv) Capital account 

  

The capital account consists of savings across the row and expenditures for investment 

down the column. This account is extremely important since it serves as a consistency 

check of the SAM. Investment within the SAM framework is regarded as the sum of 

gross fixed capital formation (GFCF) and changes in stocks and inventories. 

Investments are recorded through the production activities account since it is the 

production processes which utilize this capital rather than the individual domestic 

institutions. The saving required to fund these investments is on the other hand 

channelled through the domestic institutions and through the external account. For the 

SAM framework to be in balance, household saving, government saving, firm saving 

and savings generated through the external account (i.e. a balance of payments deficit 

which equates to net borrowing) must sum together to equal gross capital formation 

(investment). The fact that savings should be equal to investment for the economy thus 

satisfying what is known as “Walras Law”, is not essentially an economic conclusion, 

but it is rather a mathematical property of the matrix structure. 

   

v) External account (Rest of the World)  

 

The last row and column of the basic SAM illustrated within table 3.1 represents the 

economy’s interactions with the rest of the world. Reading across the row the SAM 

shows total imports consisting of goods, services and factors to the domestic economy. 

Conversely the external account column constitutes total exports, which may be 

interpreted as the income spent in the domestic economy from  the purchase of the 

country’s exports, use of its’ factors of production - labour and capital, transfer 

payments and foreign net borrowing/lending which constitutes the balance of payments. 
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3.4 The Structure of the Social Accounting Matrix for Malta 

for the year 2000 

 

The SAM for Malta for the year 2000 is constructed based on the methodology 

presented within Turner (2002), which utilizes a pre-existing SIOT as foundation for the 

construction of the SAM. The main motivation for utilizing this methodology is that it 

does not require the use of mechanical balancing procedures
16

 to derive the balanced 

SAM. The fact that the compilation process does not require iterative processes implies 

that this method ensures the preservation to a high degree the micro-macro link existing 

between the data gathered from the numerous statistical sources. Moreover this 

methodology also delivers a high degree of transparency throughout the whole data 

gathering and compilation procedure, which ultimately makes it easier to trace any 

inconsistencies and discrepancies that might arise.  Although the balancing process 

required to construct the SAM does not utilize any mechanically balancing procedures it 

is however constrained by the fixed entries obtained from the SIOT.  The SAM will 

therefore be indirectly manually balanced on the basis of the additional data 

requirements gathered to populate each of the various accounts. The balancing 

procedure that will be performed may be regarded as manual consistency check aimed 

at ensuring that each account’s balancing identity (total income = total outlays) is 

maintained on the basis of what data are found rather than on the post-application of a 

mechanical balancing procedure to the SAM after the individual data elements have 

been collected. 

 

Following Turner (2002), the framework for the SAM for Malta for the year 2000 shall 

consists of a single  production activities account (P), five institutional transactor 

accounts
17

 (I) - households (H)
18

, firms (F), government (G), capital (C) and rest of the 

world (E), and two factor (F) accounts - labour (L) and other value added (K). The 

specific structure in which these accounts are going to be allocated within the SAM 

                                                 
16

 A comprehensive review of the main mathematical techniques used to mechanically balance a SAM 

may be found in Schneider & Zenios (1990) and Fofana et al. (2005). 

17
 It should be noted that within SAM literature the household, firm and government accounts are often 

referred to as the three local institution accounts. 

18
 For the construction of the SAM for Malta, the final demand expenditure by households and by non-

profit institutions serving households (NPISH) which are found within the SIOT were aggregated 

together. Thus within the SAM for Malta household expenditure also includes NPISH expenditure. 
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table is portrayed within the schematic representation of the SAM for Malta for the year 

2000 displayed in table 3.2.  

 

As may be seen from table 3.2 the SAM for Malta shares most of its characteristics with 

the generic structure of a SAM it does however differ from the generic structure in two 

important features.    The first distinguishing feature of the SAM for Malta is that unlike 

the generic case the production activates account (P) is not subdivided into an activities 

and a commodity account. In practice the commodity and activities accounts may be 

aggregated into a single production account which could be formatted either as a 

commodity-by-industry, industry-by-industry or as a product-by-product account. The 

information portrayed in the single production activities account (P) is identical to the 

information portrayed within a standard input-output table. In the case of the SAM for 

Malta the production activity account is taken directly from the SIOT for Malta for the 

year 2000 which has an industry-by-industry format.   

 

Also, in contrast to the generic SAM  illustrated within table 3.1, which has one 

aggregated factor account, the SAM for Malta disaggregates the factor account (F) into 

two separate accounts, the labour income account (L) and the other value added account 

(K). The reasons for this disaggregation are twofold; firstly, since the data on factor 

income present within the SIOT for Malta is already disaggregated between labour 

income and other value added (OVA) keeping this disaggregation ensures a degree of 

transparency and consistency between the two frameworks. Secondly, most 

methodologies which utilize the SAM as a tool for empirical analysis (such as 

computable general equilibrium modelling) require the disaggregation of the factor 

account into two separate labour and other value added accounts. 

 

Although a detailed explanation of the individual elements required to populate the two 

factor accounts is presented within the following sections of this chapter, at this stage 

further insight regarding the other value added account’s specific definition would be of 

use since this account does not have one specific definition within the SAM literature.  

In the case of the SAM for Malta, the other value added account represents the gross 

operating surplus generated by the domestic production activities (industries). Gross 
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operating surplus
19

(GOS) is defined as a firm’s profit income, it consists of  gross 

output less the cost of intermediate goods and services, and less compensation of 

employees. It is therefore viewed as the portion of income derived from production by 

enterprises that is earned by the capital factor. Within the SAM structure OVA income 

transfers are generated from the production activities (industries), whilst OVA payments 

are distributed amongst the three local transactors.     

Table 3.2: Schematic Structure of the SAM for Malta for the year 2000 

                    

Expenditure by                                                                                                                                                                                                                                                   

Production Activities        

(P  Production Sectors ) 

Institutions  (I)                  

H   F   G   C   E     

Factor 

Payments 

(F):            

Labour (L) 

& Other 

Value Added 

(K) 
Income to 

Production 

Activities (P)     

 

 

 

T 

 

U   

Institutions (I):                                                                  

H                                                                                

F                                                                 

G                                                                        

C                                                              

E    

V W X 

Factor Income (F):                                     

Labour (L)                       

Other Value 

Added(K)  

Y     

 

Table 3.2 illustrates how the individual SAM accounts described in section 3.3 are to be 

allocated within the actual SAM table for Malta. The data required to populate the SAM 

is distributed amongst the six block-letter sub-matrices: T, U, V, W, X, Y.  The sub-

matrices which have no letters attached to them indicate that no transactions are taking 

place, for example, none of the five institution accounts make direct payments for 

labour and capital. The task of constructing the SAM for Malta for the year 2000 entails 

                                                 
19

 Gross operating surplus is referred to as gross since it makes no allowance for capital depreciation. 

http://en.wikipedia.org/wiki/Intermediate_good
http://en.wikipedia.org/wiki/Compensation_of_employees
http://en.wikipedia.org/wiki/Compensation_of_employees
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populating the six sub-matrices utilizing what data is available. As we shall see shortly 

the fact that there is a pre-existing SIOT for Malta makes this task significantly less 

labour intensive.   

 

Prior to describing the structure and content of each sub-matrix within the SAM for 

Malta for the year 2000 let us first define the three account categories within the SAM 

framework as follows:  

 

 The production sectors within the economy are denoted by subscript p where p = 

1,,..,P 

 The institution/transactor accounts are denoted by subscript i where i = 1,...,I  

 The factor accounts are denoted by subscript f where f = 1,...,F 

 

Sub-matrix T is an P x P matrix of intersectoral transactions between the I production 

sectors of the economy. The data required to populate the entire sub-matrix T may be 

obtained directly from a SIOT since this sub-matrix is identical to the domestic 

intermediate consumption matrix found within a SIOT.  To construct the SAM for 

Malta for the year 2000 these data was thus obtained from the SIOT for Malta for the 

year 2000 constructed in chapter 2. This implies that the SAM for Malta will have a 

production activities account disaggregated to 54 production sectors. 

 

Sub-matrix U is an P x I matrix of final demand expenditures which records the uses of 

the output generated from the P production sectors by the I institutional transactors. 

Nearly all the data required to populate U is also directly available from a SIOT. The 

domestic final demand matrix within the SIOT for Malta provides all the figures 

required to populate U. The only institutional transactor for which there may seem to be 

no specific data present within the SIOT is that of the firms' account. However since the 

firms account essentially represents the aggregated transfers made by the economy’s 

productive sectors, the data regarding the individual industry uses of output are already 

recorded within the SAM via sub-matrix T as domestic intermediate demand. Therefore 

within sub-matrix U the column entries for the firms account are set equal to zero since 

within the SAM framework firms are generally assumed to undertake purchases from 

other industries only for use as intermediate inputs therefore implying that these 

purchases do not classify as final demand uses.  
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Sub-matrix V is an I x P matrix of transfers of income from the P production sectors to 

the I institutional accounts.  There are only two elements recorded in matrix V for the 

SAM for Malta, all of which are taken directly from the SIOT constructed in chapter 2. 

The first element is a row illustrating the purchases in terms of the imports (of goods 

and services) made by the P productive sectors from the external sector. The second 

element is a row of payments of net commodity taxes by the P productive sectors to 

government. In the case of the SAM for Malta net commodity taxes are sub-divided 

between taxes less subsides on products and taxes less subsides on production.     

 

Sub-matrix W is an I x I matrix of income transfers between the I institutional 

transactors. The only elements of sub-matrix W that are available from the SIOT are the 

import purchases of goods and services from the external sector made by each of the I 

institutional transactors (except firms) and the payments of net commodity taxes made 

by each I institutional transactor (except firms) to government. The import purchases 

and net commodity tax payments made by firms are already recorded in the SAM via 

sub matrix V, which describes the individual payments of the P production sectors to 

the I institution accounts. The elements required to record all the outstanding transfers 

between the I institutional accounts will therefore need to be manually gathered from a 

variety of statistical sources. The data gathering and compilation process required to 

populate the remaining elements of sub-matrix W is described in detail within section 

3.5. 

   

Sub-Matrix X is an I x F matrix of factor payments F to each of the I institutional 

transactors based on the factor services of labour and capital supplied.  Sub-matrix X 

records the payments for labour services which are accrued to households and the 

payments in terms of other value added (profit income/dividends from capital 

investments) which are accrued to the three main economic transactors – households, 

government and firms (payments of other value added transfers to the external account 

are already recorded within sub-matrix W via firms). A more detailed explanation 

regarding the derivation of each individual element recorded within this sub-matrix is 

presented in section 3.5. 
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From the SIOT for Malta we can obtain a figure for total payments to labour services 

from the row of compensation to employees. This figure will be allocated within the 

SAM as an income receipt for households within the labour payments (L) column of 

sub-matrix X.  The SIOT however does not explicitly contain data on the individual 

payments of other value added (K) accrued to each local transactor, but it does include a 

figure for the total amount of other value added (K) generated within the Maltese 

economy. As is explained in more detail within the next section in order to populate the 

remaining elements of sub-matrix X, the total figure for other value added (K) had to 

disaggregated on the basis of the relative ownership of firms by each of the three local 

transactors. 

  

Sub-matrix Y is a F x P matrix of payments to the factor accounts F, by each of the B 

productive sectors. Y therefore records the payments made by each of the 54 productive 

industries for their utilization of labour and capital (or value added). The data required 

to populate Y is obtained directly from the SIOT for Malta. The payments of the P 

productive sectors for their labour services (L) may be obtained from the row of 

compensation to employees within the gross value added matrix of the SIOT. Similarly 

the figures for other value added (K) payments by the P productive sectors required to 

populate Y are also found in the gross value added matrix of the SIOT.  

 

3.5 The construction of a set of income-expenditure accounts 

for Malta for the year 2000. 

 

As was shown within table 3.2 the data requirements needed to augment an existing 

industry-by-industry SIOT into a SAM are located primarily within sub-matrix W (the 

income transfers between the five institutional transactors) and sub-matrix X (factor 

income payments). Since all the other components of the SAM may be directly obtained 

from the SIOT the issue at hand is how to organize the collection of the missing data 

required to populate these sub-matrices in such a way that we may then obtain a 

perfectly balanced SAM.   
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The method which will be utilized for the construction of the SAM for Malta was 

originally put forward by Turner (2002) and it requires the construction of a set of 

internally consistent income-expenditure accounts that describe the transfers of income 

between the five main economic transactors:  government, households, firms, external 

(ROW) and capital. Upon completing the set of income-expenditure accounts all the 

data required to populate sub-matrices W and X will be readily available from within 

the accounts themselves and once this data is entered we would obtain a perfectly 

balanced SAM (provided the accounts themselves balance).  

 

It is possible to populate the SAM directly from the income-expenditure accounts 

primarily because the structure of the SAM allows for a seamless transition between the 

double entry bookkeeping system inherent within the structure of  income-expenditure 

accounts and the SAM’s own single entry bookkeeping system.  In this way a 

transactor's item of expenditure (represented by a column entry within the SAM matrix) 

will implicitly also appear as an item of income within the account of another transactor 

(represented as a row entry within the SAM matrix).  The structure of the income-

expenditure accounts also ensures that the SAM’s balancing identity requirement is 

satisfied since total receipts must equal total outlays for each of the five transactor 

income-expenditure accounts.   

 

The construction of the income-expenditure accounts for Malta will thus require 

gathering data from a variety of statistical publications and subsequently organizing 

these data following the guidelines provided within the template illustrated in figure 3.2. 

This format portrays the template for the construction of the income-expenditure 

accounts for the three local transactors - government, households and firms (Turner, 

2002).  The external and capital income-expenditure accounts follow the same rules and 

principles as the three local accounts but each follow a unique template which is 

explained in detail within sections 3.5.4 and 3.5.5 respectively.    

 

An important characteristic of the income-expenditure framework is that for each of the 

three local transactor accounts, intra-account transfers are by definition equal to zero. 

This is because for each of the three aggregated transactor accounts an internal transfer 

of income would essentially represent a transfer between either two individual 

government departments, households or firms. Therefore once the accounts are 



68 

 

aggregated, the initial transaction which would be recorded as a receipt of income 

within the account will be automatically offset by a corresponding amount recorded as 

expenditure within the same aggregated account.     

Figure 3.2: Template for constructing income-expenditure for the three local 

transactors
20

  

 

 

   

 

 

 

 

 

 

 

 

 

 

All the data gathered during the construction of the individual income-expenditure 

accounts is subsequently aggregated into the set of internally consistent income 

expenditure accounts for the Maltese economy for the year 2000.  Table 3.3 illustrates 

the (aggregated) income-expenditure accounts  constructed utilizing the template 

portrayed in figure 3.3, which follows a T-account format based on principle of double 

entry bookkeeping. 

                                                 
20

 This template was sourced from Turner (2002). 

 

Income     Expenditure 

Income from employment (Household only)* IO final demand expenditure 

Income from other value added (OVA) *  (including expenditure taxes)* 

Net commodity taxes (Government only)* 

 Payments from firms**                 Payments to firms** 

 Payments from government**   Payments to government** 

 Payments from households**   Payments to households** 

 Transfers from external (ROW)**   Transfers to external (ROW)** 

       Payments to capital (savings)*** 

Notes: 

1. Items marked * are fixed by the balanced IO table  

2. Items marked ** are constrained only by the corresponding entry in another account – e.g. 

payments to firms in the household account must correspond to payments from households in 

the corporate account. 

3. Items marked *** are balancing entries which ensure that income equal expenditure, and thus 

balance the account. 
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Table 3.3:  Income-Expenditure Accounts for Malta for the year 2000  

    000 Maltese Liri (MTL) 
   Households    Households    

Income   Expenditure   

Income from employment 754,727 IO expenditure   1,099,200 

Profit income (OVA) 101,893 Payments to firms 2,539 

Income from firms 306,819 Payments to government 198,800 

Income from government 174,500 Payments to capital (savings) 45,300 

Transfers from ROW 66,050 Payments to ROW 58,150 

Total Income  1,403,989 Total Expenditure 1,403,989 

  

    

Firms   Firms   

Income   Expenditure   

Profit income (OVA) 586,870 Payments to households 306,819 

Income from households 2,539 Payments to government 263,766 

Income from government 66,188 Transfers to ROW 405,539 

Income from ROW 355,359 Payments to capital (savings)    34,831 

Total Income 1,010,956 Total Expenditure 1,010,956 

  

    

Government    Government    

Income   Expenditure   

Profit income (OVA) 49,358 IO expenditure 340,782 

Net commodity taxes 192,857 Payments to firms 66,188 

Income from households 198,800 Payments to households 174,500 

Income from firms 263,766 Payments to capital (savings) 123,658 

Payments from ROW 11,449 Payments to ROW 11,102 

Total Income 716,230 Total Expenditure 716,230 

  

    

Capital   Capital   

Income   Expenditure   

Households 45,300 

IO expenditure – Capital 

Formation and 415,522 

Firms 34,831  Stock Building.   

Govt 123,658     

ROW 211,733     

Total Saving 415,522 Total  Investment 415,522 

  

    

External Income   External Expenditure   

ROW income from Malta   ROW expenditure in Malta   

G & S (Trade Imports to Malta) 1,740,103 

G & S (Trade Exports from 

Malta) 1,570,303 

Transfers 474,791 Transfers 432,858 

    Total expenditure 2,003,161 

    
Trade Deficit (Allocated as Capital 

Savings) 211,733 

Total 2,214,894 Total 2,214,894 

  SIOT fixed value.  

  Figure directly from official statistical source (do not change if possible). 

  Figure based on shares directly computed from official sources. 

  

Figure based on shares utilizing assumptions.  Figure could also be result of a balancing process from established 

relationship. 

  
Figure derived as a result of an income-expenditure account balancing procedure within another account.  (no data 
available). 

  

Figure derived as a result of an income - expenditure account balancing procedure within the same account (no 

data available). 
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The following sub-sections of this chapter describe in detail the collection and 

organization of the data required to construct the five sets of income expenditure 

accounts illustrated in table 3.3. The first accounts to be constructed are those of the 

three local transactors (government, households and firms) since generally data are 

more readily available for these accounts. Once the three local transactor accounts are 

completed the task of constructing the remaining income-expenditure accounts (external 

and capital) becomes generally less resource intensive since most of the data required to 

populate these accounts would have already been obtained as part of the process needed 

to construct the three local transactor accounts.  

 

3.5.1 The Government Account 

 

The government account was the first to be constructed since most of the information 

for this account is readily available within official statistical publications. The initial 

elements to be populated within the government income-expenditure account are the 

fixed entry figures derived directly from the SIOT for Malta 2000.  The first figure 

taken directly from the SIOT is the column total for final consumption expenditure by 

government, which amounts to 340.782 million MTL. The second figure obtained from 

the SIOT is net commodity tax income accrued to government which is estimated as the 

sum of row totals for taxes less subsidies on products and taxes less subsides on 

production which amount to 192.857 million MTL.  

 

Within the income-expenditure framework each of the three main accounts should 

include an income receipt reflecting the amount of income generated from other value 

added (equivalent to gross operating surplus within the SIOT framework). The value of 

OVA generated by government is estimated to be the summation of the gross operating 

surplus (GOS) from the five public sectors within the SIOT. For ‘Health and Social 

work’, ‘Sewage and refuse disposal, sanitation and similar activities’, ‘Public 

administration and defence’  and  ‘Electricity, gas, steam and hot water supply’ the 

figures where straightforwardly taken directly from the SIOT.  
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For the final sector ‘Education’ the total GOS figure from the SIOT was disaggregated 

into GOS from education generated by the public sector and GOS from education 

generated by the private sector. The figure for GOS from education by the public sector 

was derived by multiplying total GOS from ‘Education’ (16.953 million MTL) by the 

ratio of teaching staff in full-time/part-time staff in government institutions over the 

total teaching staff in full-time/part-time education
21

 (6308/8382). The total amount of 

OVA generated from the five public sectors amounted to 49.358 million MTL. It was 

also possible to obtain an official figure for total government expenditure for the year 

2000 of 716.230 million MTL from the NSO (2001) publication “Government Finance 

Jan-Dec 2000”. Within the government income-expenditure account total expenditure is 

therefore taken to amount to 716.230 million MTL. 

 

The next step is to populate the remaining elements within the government income-

expenditure account following the structure presented in figure 3.2 which entails 

recording all the transactions between government and the other four institutions whilst 

maintaining the balancing identity inherent within the structure of the income-

expenditure account. The figures obtained for each transaction are portrayed within 

table 3.3.  

 

Government Income: 

 

 Payments from households 

Payments to government from households include the payments of all direct taxes and 

social security contributions. Direct taxes include personal income tax, current taxes 

paid by households and capital taxes paid by households.  Although it may be possible 

to sum the individual payments from households to government utilizing a variety of 

sources (and assumptions regarding the disaggregation of households and firms) it was 

decided  to utilize a figure obtained directly from a Ministry of Finance and Economic 

Affairs of Malta (2003) publication titled, “Economic Survey: January – September 

2003”. Within this publication it is possible to observe that as part of the calculation of 

                                                 
21

 Employment figures for the year 2000 regarding the Education sector were taken from the National 

Statistics Office of Malta (NSO, 2003), “Education Statistics 2000- 2001”.  Published by the National 

Statistics Office, Lacaris, Valletta, Malta, 2003. 
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household disposable income for the year 2000 a figure for total transfers from 

households to government is present. This figure represents total transfers of direct 

taxes and social security contributions from households to government and it amounts 

to 198.800 million MTL.   

 

 Payments from the external sector 

The amount of Government transfers received from the external sector is directly 

available within the NSO (2003), “Official Statistics of Malta: Balance of Payments 

Report 2001”.and it is taken to be the amount of total credit accrued to the central 

government within the current account component of the BOP statement for the year 

2000 which amounts to 11.449 million MTL. 

 

 Payments from firms 

The figure for payments to government from firms is taken to be the balancing item 

within the government income account. Since we have obtained a figure for total 

expenditure and by the structure of the account income must equal expenditure, we may 

infer that total government income also amounts to 716.230 million MTL. To derive 

payments from firms we therefore subtract the other known income receipts from the 

total income figure. The value of payments to government from firms in the year 2000 

is therefore estimated to be 263.766 million MTL. 

 

Government Expenditure: 

 

 Payments to Households 

Payments from government to households consist of various individual components 

namely, social security benefits, state pension income, dividends from public firms to 

Maltese households and any grants or subsidies. Although the data regarding each 

component should be observable from various national accounts publications, it was 

decided to utilize a figure obtained directly from a Ministry of Finance and Economic 

Affairs of Malta (2003) publication titled, “Economic Survey: January – September 

2003”. Within this publication it can be observed that for the year 2000 total transfers 

from government to households including social security benefits amount to 174.400 

million MTL.  It should also be noted that this entry also corresponds to payments from 

households to governments within the household account. 
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 Payments to the External Account 

The value of Government transfers paid to the external sector is readily available within 

the NSO (2003) publication titled “Official Statistics of Malta: Balance of Payments 

Report 2001”and is taken to be the amount of total debit generated by the central 

government within the current account component of the balance of payments statement 

for the year 2000, which amounts to 11.102 million MTL. 

 

 Payments to Capital     (Saving) 

Government‘s payment to capital (or saving) is taken to be sum of two components, the 

amount of capital investment by each of the five public sector accounts (industries) and 

the amount of government debt accumulated for the year 2000. Since figures for firm 

specific investment demand are not available from any of the official statistical sources 

the summation of the figures for the consumption of fixed capital (CFC) by the five 

public sector industries was taken to be equivalent to the first component of government 

saving. CFC reflects the decline in the future benefits of the assets due to their use in the 

production process (depreciation). I therefore follow the assumption that the amount 

which government owned firms’ invest throughout the year is at least equal to the 

amount of depreciation which takes place throughout that same year. The value of fixed 

capital consumption attributable to each industry within the Maltese economy is 

allocated as an individual row within the value added component of the SIOT. From the 

SIOT for Malta for the year 2000, the CFC for the five government owned industries - 

‘Health and Social work’, ‘Sewage and refuse disposal, sanitation and similar 

activities’, ‘Public administration and defence’, ‘ Electricity, gas, steam and hot water 

supply’ and  “public sector
22

 Education” amounted to 49.730 million MTL. 

 

The second component of government saving relates to the amount of government debt 

generated throughout the year 2000.  The figure for government debt for the year 2000 

was obtained from the NSO (2001) publication “Government Finance Jan-Dec 2000” 

and it amounted to 73.928 million MTL.   Hence adding government payments to 

capital from the five public sector industries and government saving accumulated 

                                                 
22

 The term public sector illustrates the distinction which was also utilized within the introduction of the 

government account in which the component of education by the public sector was derived as a ratio of 

teaching staff in full-time/part-time staff in government institutions over the total teaching staff in full-

time/part-time education (6308/8382). 
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through debt we obtain a total of government payments to capital (or saving) of 123.658 

million MTL. 

 

 Payments to Firms 

Given the difficulty of obtaining reliable figures for the estimation of government’s 

payments to firms this item is taken to be the balancing entry in the government 

expenditure account. From table 3.3 we can infer than since total government 

expenditure is known and all other elements within the government expenditure account 

are also known, it was thus possible to derive government payments to firms via a 

straightforward subtraction. The resulting figure for total government payments to firms 

for the year 2000 amounted to 66.188 million MTL. 

 

3.5.2 The Household Account 

 

The household income-expenditure account has two fixed entries taken directly from 

the SIOT for Malta for the year 2000. The first entry is the income from employment 

which is taken to be the row sum of the compensation of employees within the SIOT 

and it amounts to 754.727 million MTL. The second fixed entry is total final demand 

expenditure by households and non-profit institutions serving households (NPISH) 

which amounts to 1,099.200 million MTL. The SIOT provides separate columns for 

final demand expenditure by households and final demand expenditure by NPISH, 

however within the SAM structure these two institutions are aggregated into one. Hence 

the figure for total final demand expenditure of 1,099.200 million MTL is the result of 

the summation of the two column totals. 

 

The next item to be recorded within the household account is that of other value added 

income (profit income) generated by households. As is described within De Fence et al. 

(2009) this element may be viewed as the “share of payments to OVA in firms that are 

owned and operated by self employed persons with no employees or partners or extra 

income to household sector of the target economy that has not been accrued through 

payment for wages”. From the Ministry of Finance and Economic Affairs of Malta 

(2003) publication titled, “Economic Survey: January – September 2003” it may be 

observed that total non-wage income generated by households for the year 2000 in 
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Malta amounts to 382.100 million MTL.  Total non-wage income within the publication 

is defined as payments from firms to households such as income generated from private 

pensions, dividend payments and other mixed income. This figure however includes a 

portion of income which is regarded within this framework as transfer payments to 

households from firms. Deducting the amount of non-wage income which is attributable 

to transfers from firms to households would yield a figure that may be viewed as profit 

income (other value added).  Having already estimated a figure for firms payments to 

households (which is described in the following section) the OVA generated by 

households is therefore taken to be the difference between the amount of total non wage 

income and the income transfers received from firms (net of NPISH). The resultant 

figure for OVA generated by households is therefore estimated to amount to 101.893 

million MTL.    

 

Household Income 

 

 Payments from Government 

The derivation of this element has already been explained within the government 

account in terms of payments from government to households. This figure consists of 

social security benefits, state pension income, dividends from public firms to Maltese 

households and any grants or subsidies. As is described within the government account 

and as is also shown in table 3.3. this item amounts to 198.800 million MTL. 

 

 Payments from Firms 

As described within the calculation of OVA payments to households a figure was 

obtained for total non wage income received by households for the year 2000 

amounting to 382.100 million MTL from the Ministry of Finance and Economic Affairs 

of Malta (2003) publication titled “Economic Survey: January – September 2003 ”. This 

figure includes income generated from private pensions, payments to households from 

firms and other mixed income such as rents, dividends and interest payments. Due to 

lack of data availability on the individual income transfers to households from firms or 

on household generation of profit income it was decided that since a robust figure was 

available, the estimation of payments from firms to households would be performed on 

the basis of a split of total non-wage income between OVA generated by households 

and the payments from firms to households.  
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Having obtained the income-expenditure accounts for the United Kingdom, Scotland 

and Northern Ireland
23

 it was possible to estimate the average spilt of non-wage income 

between OVA generated by households and payments from corporations to households. 

Since total non-wage income may be defined as OVA payments plus firm payments to 

households via simple ratio we can obtain the share of payments to households by firms 

as a percentage of total non-wage income for the three countries for which the income-

expenditure accounts have been obtained. It was calculated that the average share of 

payments by firms to households as a total of non wage income amounted to 73.4%. 

Applying this ratio to the figure for total non-wage income accrued to households for 

the Maltese economy thus yields a figure for payments to households by firms 

amounting to 280.207 million MTL. The remaining 26.6% of the total non-wage 

income as we have already seen may be attributed to OVA (profit-income) payments to 

households which amount to 101.893 million MTL. 

 

The initial figure of 280.207 million MTL representing total payments by firms to 

households did require an adjustment. The final demand expenditure as defined within 

the household income-expenditure account aggregates the final demand expenditure of 

both households and NPISH. Although NPISH is aggregated to households for SAM 

structure purposes there are no income flows within this framework to justify NPISH 

expenditure. Since no official figures describing the income receipts of NPISH may be 

found within official statistics it may be assumed that by the very nature of NPISH they 

do not make any profit and thus their total income flows match their total expenditure 

flows which amount to 26.612 million MTL.  Although the income transfers to 

NPISH’s most likely derive from households via donations to charities or religious 

institutions, it was not possible to record these transfers of income within the household 

account since by design income-expenditure accounts do not allow internal transfers of 

income. Therefore due to the fact that the derivation of payments by firms to households 

is based on strong assumptions rather than directly observable from official sources it 

was decided to attribute these income transfers as an additional component of payments 

by firms to households so as not to amend the robust figures already obtained within the 

government account.  The final figure representing the total payments of firms to 

                                                 
23

 The income-expenditure accounts were kindly provided by Prof. Karen Turner. 
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households within the household income-expenditure account amounts to 306.819 

million MTL.    

 

 Payments from the External Sector 

Payments received by households from the ROW consist of three main components, 

compensation of employees, investment income received by households and the share 

of other current transfers received by the private sector which may be attributed to 

households. From the NSO (2003), “Official Statistics of Malta: Balance of Payments 

Report 2001” it can be observed that the figure for the compensation of employees (in 

Malta) is 4.352 million MTL.  A total figure for investment income and other current 

transfers (both net of government transfers) amounting to 417.507 million MTL was 

calculated from the Balance of Payments. Unfortunately from the tables available it is 

not possible straightforwardly to disaggregate the figure of 417.507 million MTL for 

total investment income and other current transfers (net of government) between 

households and firms. The disaggregation of this total which is required to estimate the 

remaining elements of income accrued to households from ROW was calculated on the 

basis of a split between the total of households and firms profit income (OVA). From 

the calculations made, household OVA as a percentage of the sum of households' and 

firms' OVA is estimated to be 15%. Thus multiplying the total income/investment 

transfers from the ROW to both household and firms of 417.507 million MTL by the 

share of household OVA of 15% yields a figure for income transfers to households from 

the rest of the world of 61.698 million MTL. Adding the income received as 

compensation of employees from the ROW to the figure for total transfer of income to 

households from ROW thus yields total for household income from the ROW of 66.050 

million MTL. 

 

Household Expenditure 

 

 Payments to Government 

This figure corresponds to the payments from households to government within the 

government income-expenditure account. This item consists of the payments of all 

direct taxes and social security contributions by households which described within the 

government account amount to 198.800 million MTL. 
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 Payments to the External Sector 

This consists of the income flows from Maltese households to the ROW. Within the 

Ministry of Finance and Economic Affairs of Malta (2003) publication titled “Economic 

Survey: January – September 2003”. It may be observed that there is a figure referring 

to net transfers accrued to households from abroad for the year 2000 amounting to 7.900 

million MTL. There are no gross figures available within the publication; however, 

since a figure for gross income transfers to households from the ROW has already been 

derived it is therefore possible to estimate household income transfers to the ROW. If 

household net transfers from the ROW is (a positive) 7.900 million MTL, and total 

household payments (income) from the ROW amount to 66.150 million MTL, this 

implies that household transfers (expenditure) to the ROW are 58.150million MTL.    

 

 Payments to Capital (Saving) 

The value of household saving was obtained from a Ministry of Finance and Economic 

Affairs of Malta (2003) publication titled “Economic Survey: January – September 

2003”. Within the document an estimation of household disposable income is present 

which includes a figure for total household saving
24

 amounting to 45.300 million MTL. 

It was decided to use this figure as household payments to capital rather than apply a 

ratio of household saving to total household income since a figure obtained from official 

statistical source.  

 

 Payments to Firms 

Household payments to firms are extremely difficult to estimate accurately and are 

therefore left as the balancing item within the household expenditure account. 

Observing table 3.3 shows that we have already identified a value for total household 

income of 1,403.989 million MTL, following the balancing identity inherent within the 

structure of each account it is therefore possible to infer that the figure for total 

household expenditure is also equal to 1,403.989 million MTL. Payments to firms are 

calculated by subtracting all the known elements of household expenditure from the 

figure for total household expenditure.  The value for this item is thus 2.539 million 

MTL. 

                                                 
24

 Within the publication a note is present stating that the figure for household saving does not include 

depreciation. 
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3.5.3 The Firms' Account  

 

The firms' account is the last of the three main accounts which we require to construct 

and it consists of the transfers made by firms within the Maltese economy for the year 

2000. Within this account income from employment and final demand expenditure are 

not considered since wages are taken to be an outlay of the individual firms within the 

production sector and firms only utilize intermediate demand for their domestically 

produced output (Turner, 2002). 

 

Since the total income from other value added of the three main transactors has to equal 

the amount of total gross operating surplus generated within the economy (which is 

observable from the SIOT) the income from other value added attributed to the 

corporate income account is taken to be the remaining other value added not allocated to 

neither government or households. The amount of income from other value added 

obtained by firms therefore amounts to 586.870 million MTL. 

 

Firms' Income 

 

 Firms payment from External sector 

Given that the total income transfers received by Malta from the ROW (432.858 million 

MTL) is known (and is obtained from a reliable source), and that the income transfers 

received by both households (66.150 million MTL) and government (11.449 million 

MTL) are also known, it is estimated that the value of income transfers paid to firms 

from the ROW amounts to 355.259 million MTL. 

 

 Payments from Government 

This figure corresponds to the payments to firms in the government expenditure account 

and amounts to 66.188 million MTL. Note that this item is the balancing item within the 

government expenditure account. 

 

 Payments from Households 

This item has already been identified and discussed in terms of the corresponding entry 

in the household account. This item is the balancing item within the household 

expenditure account and it was estimated to total 2.539 million MTL 
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Firms Expenditure 

 

 Payments to External sector 

Since the total income transfers received by the ROW from Malta (474.791 million 

MTL) is known and the income transfers paid of both households (58.150 million MTL) 

and government (11.102 million MTL) are also known, the value of transfers of income 

from firms to the ROW is therefore taken to be the difference between the two totals. 

The value within the income–expenditure accounts of income transfers from firms to the 

ROW is thus 405.539 million MTL. 

 

 Payments to Government 

This entry corresponds to the payments from firms within the government income 

account and was valued at 263.766 million MTL. This entry is the balancing item in the 

government income account. 

 

 Payments to Households 

The estimation of this element has already been discussed in terms of the corresponding 

entry in the household account and was valued at 306.819 million MTL. 

 

 Payments to capital (savings) 

Official data for corporate savings was not available and it was therefore decided to 

leave this item as the balancing item within the capital account. This item was taken to 

be the difference between total gross capital formation which is known from the SIOT 

and the summation of individual savings made from each of the other main transactors, 

government, households and the external sector. The value of corporate payments to 

capital was estimated to total 34.831 million MTL.  

 

3.5.4 The External Account 

 

The external account consists of two main components which are the trade flows of 

goods and services between the rest of the world (ROW) and Malta and the transfers of 

income between the ROW and the main economic transactors, households, central 

government and firms operating in Malta.  
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The first component of the external account is derived directly from the SIOT for Malta 

2000. The figure for income generated from the sale of goods and services in Malta for 

the year 2000 is given by the import rows in the SIOT and amounts to 1,740.103 million 

MTL. Similarly the expenditure relating to the purchase of goods and services from 

Malta by the external account for the year 2000 is given by the export column in the 

SIOT and comes to 1,570.303 million MTL.  

 

The second component refers to the income transfers between the local transactors and 

the external account which are taken from NSO (2003), “Official Statistics of Malta: 

Balance of Payments Report 2001”. The figure for total income transfers accrued to the 

external account amounts to 474.791 million MTL and it corresponds to the summation 

of the compensation of foreign employees by Maltese Firms, investment income
25

 paid 

abroad, central government of Malta expenditure made abroad and other current 

transfers made by the private sector to the ROW.   The figure for total income transfers 

made by the external account of 432.858 million MTL corresponds to the summation of 

compensation of Maltese employees by foreign firms, investment income received from 

the ROW, income transfers accrued to the central government of Malta from the ROW 

and other current transfers paid to the private sector from the ROW.   

 

Aggregating the two components within the external account we obtain a figure for total 

income received by the external account of 2,214.894 million MTL and a figure for total 

expenditure amounting to 2,003.161 million MTL. The discrepancy between the two is 

considered to be the Malta’s trade deficit/surplus, which in this case results in a trade 

deficit of 211.733 million MTL.    

 

The allocation of the total income transfers between the external sector and the three 

main transactors (households, government and firms) was described in detail within 

each main income-expenditure account. However, one final item within the external 

account listed as ‘savings’ by external transactors in Malta has not yet been discussed. 

Savings in this case are denoted by the trade surplus or trade deficit generated by the 

external transactors, such that if the income earned in Malta exceeds the expenditure 

(trade surplus with Malta) this would result in positive savings being generated in Malta 

                                                 
25

 The components of investment income are as follows: income on equity; dividends and distributed 

branch profits; reinvested earnings and undistributed profits; income on debt (interest); other investment.  
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by the external transactors. On the other hand if the expenditure in Malta by the external 

transactors exceeds the income generated (trade deficit with Malta) this would in turn 

lead to negative savings, or in other words, the external transactors would be borrowing 

from the Maltese economy.  

 

As previously noted the balancing process of the external income-expenditure account 

resulted in the ROW effectively running a trade surplus with Malta amounting to 

211.733 million MTL. This means that the ROW saves rather than borrows in Malta. A 

trade surplus for the ROW translates into a trade deficit for the Maltese economy since 

this implies that the value of income being debited to Malta in terms of imports of 

goods, services and income is larger than the value of income being credited to Malta in 

terms of exports of goods services and income.  The figure of 211.733 million MTL 

representing ROW saving in Malta is therefore also allocated within the capital account 

since these represent savings made by the external sector.  

 

3.5.5 The Capital Account 

 

The capital expenditure account consists of two main components, gross domestic fixed 

capital formation (supply of investments goods) and the amount of stock building which 

has taken place throughout the economy. Both these figures are directly observable 

from the SIOT for Malta 2000 and together amount to a total of 415.522 million MTL. 

What is not observable within the SIOT and is portrayed within the capital account 

income-expenditure account is the pattern of savings (or investment demand) amongst 

the different institutions which were required to fund this capital formation (Turner, 

2002). The income receipts accrued to the capital account are effectively the savings 

made within each of the other four accounts. 

 

The information regarding the individual savings from each account has been already 

discussed above and as within the other accounts the total income (or savings) receipts 

within the capital account must equal the total expenditure of 415.522 million MTL. 

Within this account I take the balancing item to be firms' savings since no official 

sources were available.  
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From the capital account shown in table 3.3 it may also be observed that the total saving 

made by the three main transactors - households, government and firms is not sufficient 

to generate the total amount of gross fixed capital formation and amount of stock 

building within the economy.   It is the savings injected by the external sector into the 

Maltese economy that accounts for this additional supply of capital formation and in 

turn explains why Malta is effectively borrowing from the rest of the world via its trade 

deficit.    

 

Section 3.6 The SAM for Malta for the year 2000  

 

Once the completed set of internally consistent income-expenditure accounts was 

obtained, it was then possible to augment the balanced SIOT of Malta for the year 2000 

constructed in chapter 2 into a balanced SAM for Malta for the year 2000.  The 

resulting SAM for Malta for the year 2000 illustrates the pattern of production and 

consumption, the accumulation of capital and the pattern of income distribution that 

took place within the Maltese economy in the year 2000. All these transactions are 

recorded within the accounts of the 54 industry production activities accounts
26

 (P), the 

five institutional transactor accounts - household (H), firms (F), government (G), capital 

(C) and rest of the world (E),  and the two factor income accounts - labour (L) and other 

value added (K).   

 

The macro-SAM for Malta for the year 2000 is presented within table 3.4. The SAM is 

referred to as a macro-SAM because the 54 industries which together constitute the 

production activities account within the actual constructed SAM have been aggregated 

into a single account representing all of the 54 industries. This was done to enable the 

illustration of the completed SAM for Malta for the year 2000 within this chapter. A 

SAM which has the production activities account disaggregated is referred to as a 

micro-SAM.   

                                                 
26

 The full classification utilized for the SAM, which follows the NACE rev 1.1, may be viewed in 

Appendix 3.A. 
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3.6.1 Overview of the final compilation procedures required to obtain 

the SAM  

 

Within the discussion presented in section 3.4 it was noted that a significant portion of 

the data required to construct the SAM - sub-matrices T, U, V and Y were all populated 

from the pre-existing SIOT for Malta for the year 2000. The data required to complete 

the construction of the SAM for Malta related to elements from sub-matrices W (the 

income transfers between the five institutional transactors) and X (factor income 

payments). These data requirements were gathered via the construction of a set of 

internally consistent income-expenditure accounts for Malta for the year 2000 shown in 

table 3.3. 

 

 The elements needed to complete the sub matrix W (highlighted in yellow within table 

3.4) are taken directly from the income-expenditure accounts illustrated by table 3.3. 

The task at hand is to take the data from within the income-expenditure accounts which 

are formatted following a double entry bookkeeping system and to transpose it into the 

single entry bookkeeping system of the SAM. Similarly the data necessary to complete 

sub-matrix X, the factor accounts (highlighted in red within table 3.4) were also taken 

directly from the income-expenditure accounts portrayed in table 3.3. 

 

From table 3.4 we may also observe that a SAM does not specifically need to be 

structured as a square matrix. A transactors expenditure or income may be recorded 

utilizing one or more columns/rows. Within the SAM (and the Macro-SAM) for Malta 

for the year 2000 for example, government expenditure is recorded in only one column 

whilst government income is disaggregated into three separate rows.  This helps to 

distinguish between the revenue generated from net commodity taxes (taxes less 

subsides on products and production) and the revenue generated from other sources. It 

should, however, be noted that due to this disaggregation an additional column of net 

commodity taxes (T)  had to be inserted into the SAM  in order to record the income 

transfers from net commodity taxes into the government account.  

 

In contrast to the basic structure of a SAM presented in section 3.2 the SAM for Malta 

also exhibits an External Account row (Imports) which is disaggregated into to two 

separate rows, where one row records the amount of imported goods and services by 
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each account within the SAM and the other row records solely the income transfers 

accrued to Households, Firms and Government.  

 

The reasons for disaggregating or aggregating the various SAM accounts are usually 

contingent upon the type and scope of the analysis that the SAM is going to be used for. 

The SAM constructed within this chapter  is, however, disaggregated as shown in table 

3.4 primarily because it clearly reveals the direct link between the SIOT constructed in 

the previous chapter and the resulting SAM. This disaggregation illustrates explicitly 

what information is taken directly from the SIOT and what additional information was 

subsequently obtained from the income-expenditure accounts. 

 

The SAM for Malta for the year 2000 constructed throughout this chapter is a very 

versatile and powerful empirical tool which can be applied to a variety of economic 

analyses. As was described within section 3.2 the primary role of the SAM within 

economic analyses is that of an economic database. However by analysing the SAM
27

 

itself it is possible to derive valuable information regarding the national accounts, the 

production structure, the balance of payments and even the income generation process 

of the target economy. Sections 3.6.2 and 3.6.3 deliver a brief overview of the main 

findings that can be derived via a straightforward analysis of the macro and micro 

SAMs for the Maltese economy for the year 2000.    

 

3.6.2 Analysis of the Macro-SAM for Malta  

 

This section aims to provide a brief overview of the main features of the resultant SAM 

and evaluate what the SAM itself portrays about the Maltese economy for the year 

2000. It should be noted that a thorough analysis of the SAM is provided within the next 

chapter of the thesis, in which input-output (and SAM based) techniques are applied to 

the SAM in order to obtain analytical results which aim to provide a deeper 

understanding of the structure of the Maltese economy.  

 

                                                 
27

 The analysis of the SAM portrayed within this chapter follows the structure of the SAM analysis 

presented within Light M.K, Vashkazme E. and Khatchatryan A.(2007) 
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From the Macro-SAM for Malta for the year 2000 constructed within this chapter it is 

possible to gain insight into the generation of fundamental national accounting 

measures, the distribution and re-distribution of factor incomes of both domestic and 

foreign origin for each of the institutional transactors as well as examine the investment 

and savings patterns of each institutional transactor. Table 3.5 illustrates a number of 

key national accounting measures for the Maltese economy which were obtained from 

the Macro-SAM for Malta for the year 2000 depicted in table 3.4. Each measure listed 

is presented with the corresponding value in thousand Maltese Liri and the respective 

calculations, which are provided within the column titled Macro-SAM. The calculations 

shown in the Macro-SAM cells column indicate the cell co-ordinates of the Macro-

SAM shown in table 3.4, by column/row. (For example, HC refers to the value of 

45.300 million MTL within column - Households and row – Capital) 

 

The first national accounting measure listed within table 3.5 is that of gross domestic 

product (GDP) at market prices
28

, which represents the total value of goods and services 

(or aggregate output) produced in country by Maltese and foreign firms over a given 

period of time. GDP may be calculated either via the production side utilizing the 

expenditure approach, or via the income side using either the income or value added 

approach. From the Macro-SAM for Malta is it possible to easily generate a figure for 

GDP at market prices utilizing both the value added approach (3.1) as well as the 

expenditure approach (3.2). As shown from table 3.5 the figure for GDP at market 

prices obtained following both these approaches amounts to the same value of 

1,512.204 million MTL.   

 

                                                 
28

 The difference between GDP measured at basic prices and GDP measured at market prices is that GDP 

at market prices includes net expenditure taxes. 
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  Table 3.4: Macro-Sam for Malta for the year 2000  

 

 

         

000 

MTL 

 

Production 
Activities 

(P) 

Households 

(H) Firms    (F) 

Government 

(G) Capital (C) 

ROW 
Exports 

(E) 

Labour  

(L) 

Other 
Value 

Added (K) 

Net 
Commodity 

Tax (T) Total 

Production Activities (P)    1,042,373 684,288 0 333,273 228,060 967,218 0 0 0 3,255,212 

ROW Imports of goods and services(E1) 700,636 268,983 0 7,509 157,755 605,221 0 0 0 1,740,103 

ROW Transfers (E2) 0 58,150 405,539 11,102 0 0 0 0 0 474,791 

Taxes less subsidies on  products and 
production (T ) 

19,356 145,929 0 0 29,708 -2,136 0 0 0 
192,857 

Compensation of employees  (L) 754,727 0 0 0 0 0 0 0 0 754,727 

Other Value Added  (K) 738,120 0 0 0 0 0 0 0 0 738,120 

Households (H) 0 0 306,819 174,500 0 66,050 754,727 101,893 0 1,403,989 

Firms (F) 0 2,539 0 66,188 0 355,359 0 586,870 0 1,010,956 

Government (G) 0 198,800 263,766 0 0 11,449 0 49,358 192,857 716,230 

Capital (C) 0 45,300 34,831 123,658 0 211,733 0 0 0 415,522 

Total 3,255,212 1,403,989 1,010,956 716,230 415,522 2,214,894 754,727 738,120 192,857 10,702,507 
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Note: The Macro-SAM cell coordinates (column/row from table 3.4) are used to 

calculate each macroeconomic statistic listed above.  The marked elements (*) indicate 

that values were not obtained from the Macro-SAM.   

 

GDP measures the value added generated of domestically produced output which 

therefore includes output produced with capital owned by foreigners and fails to include 

output generated abroad utilizing domestically owned capital.   On the other hand Gross 

national product (GNP) measures the value added generated utilizing only domestically 

owned factors of production. To go from GDP to GNP we need to add what is referred 

to as net factor income (NFI) to the value of GDP. Net factor income is the difference 

between the factor payments received from the rest of the world and factor payments 

made to the rest of the world. If net factor income is negative that implies the country is 

paying more than it is taking in. As shown in table 3.5 the value of NFI for Malta for the 

year 2000  obtained utilizing the SAM (following equation 3.3) amounts to  -41.933 
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million MTL which equates to approximately 2.7% of GDP.  To derive a measure of 

GNP we add the (negative) value of NFI to the value of GDP, which yields a measure 

of GNP amounting to 1,470.271 million MTL. By dividing GDP and GNP by the total 

population for Malta for the year 2000, which amounted to 391,415
29

, we obtained a 

figure for GDP per capita of 3,863 MTL and a figure for GNP per capita of 3,756 MTL.  

 

As was noted within section 3.5.1 as part of the data gathering procedure required to 

construct the SAM we had obtained (from the SIOT constructed in chapter 2) a figure 

for the consumption of fixed capital (CFC) for the Maltese economy which amounted to 

235.175 million MTL.  By deducting this value from our measure of GDP we obtain a 

measure of production which takes into account the decrease in value of fixed assets 

caused by depreciation. This measure is known as Net Domestic Product (NDP) and for 

the Maltese economy for the year 2000 it amounted to 1227.029 million MTL.     

 

From the Macro-SAM we can also obtain figures which enable us to shed light on the 

patterns of savings and investment between the institutional transactors. Following 

equation 3.6 within table 3.5 we derive a value for Gross National Saving (GNS) which 

amounts to 203.789 million MTL or 13.5% of GDP. GNS is generally calculated as 

GDP minus government and private sector consumption, however via the construction 

of the SAM we have obtained values of total saving for each of the three local 

transactors – households, firms and government.  

 

From the Macro-SAM we can therefore identify the relative share of gross national 

saving for each of the three local transactors. Figure 3.3 illustrates the share of GNS 

between the 3 local transactors whereby government accounts to 61% of total 

accumulated GNS, followed by households with 22% and firms which account for 

approximately 17% of GNS. 

 

 

 

 

 

                                                 
29

 The figure for total Maltese population of 391415 was obtained from the National Statistics Office of 

Malta (NSO) (2003), “Abstract of Statistics 2000 ”. 
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Figure 3.3: Share of Gross National Saving 

 

 

 

Following equation 3.7 we can also derive the value of Gross Domestic Investment 

(GDI) for the Maltese economy for the year 2000, which amounted to 415.522 million 

MTL or 27% of GDP. The figure for GDI is viewed as providing a good indication of 

the future productive capacity of the economy. It includes replacement purchases and 

additions to capital assets plus investments in inventories.  

 

The relative share of total GDI between households, firms, government and the rest of 

the world is illustrated within figure 3.4. The largest contributor to GDI is the rest of the 

world accounting for 51% of total GDI, followed by government with 30%, households 

with 11% and finally firms accounting for 8% of total GDI.  

 

Table 3.5 also presents an overview of the main balances within the current account 

component of the balance of payments. Following the equations provided in table 3.5 it 

is estimated that total imports of goods and services amounting to 1,740.103 million 

MTL whereas total exports of goods and services for the year 2000 amounted to 

1,570.303 million MTL. 
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Figure 3.4: Share of Gross Domestic Investment 

 

 

 

Following equations 3.10 and 3.11 we can also calculate the debit and credit 

components of the current account, which respectively amount to 2,214.894 million 

MTL and 2,003.161 million MTL. The current account deficit/surplus is thus obtained 

by subtracting the current account debit component from the current account credit 

component (equation 3.12), which yields a current account balance in deficit of 211.733 

million MTL.    

 

Comparing the figures generated from the Macro-SAM illustrated within table 3.5 with 

the figures for the same statistics provided within current National Statistics Office 

(NSO) of Malta publications does not seem to provide any meaningful insights. The 

main reason for this is that the national accounting and trade statistics which are derived 

from the Macro-SAM, are by construction, either through the supply and use tables 

utilized to compile the SIOT or through the generation of the income-expenditure 

accounts identical to the official figures published during 2001 and 2004. The supply 

and use tables utilized to compile the SIOT were published in 2004, thus for data 

consistency purposes where possible the figures gathered to generate the income-

expenditure accounts were obtained from publications made available between 2001 

and 2004.  Moreover at the end of 2004 the national statistics office of Malta performed 
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a significant backward revision of several national accounting figures. As may be seen 

from table 3.6, which compares aggregate national statistics accounting figures derived 

from the Macro-SAM with the same figures obtained the NSO (2005), “National 

Accounts: Gross Domestic Product for September Quarter 2005” publication we can 

immediately note significant discrepancies between the two sources starting from the 

upward revision of GDP at market prices by 8.6%.  The publication also reports 

revisions in both the income received and the income paid to and from the rest of the 

world which result in the variation in NFI illustrated within table 3.6. Therefore given 

that GDP and NFI have both been revised, this inevitably leads to a change in the value 

of GNP as shown within table 3.6.  

The NSO (2005) publication also presents a figure for consumption of fixed capital of 

232.708 million MTL, which is a downward revision of 1.06% from the value utilized 

for the construction of the income-expenditure accounts (235.175 million MTL). This 

revision together with the revision of the figure for GDP at market prices creates the 

discrepancy in Net Domestic Product which is portrayed in table 3.6. Gross Domestic 

Investment has also been revised upwards by 2.35%. It should be noted that although 

the figure for Gross National Saving for the year 2000 generated from the Macro-SAM 

differs from the figure illustrated within the NSO (2005) publication, GNS as a 

percentage of GDP does however remain constant, implying some, if only minimal data 

consistency. No explanation has been provided with regards to these revisions and it 

should be noted that current statistical publications which present figures for the year 

2000 have adhered to these revisions.   

Table 3.6:  Comparison of National Accounting statistics derived from the Macro-SAM 

and from the National Statistics Office of Malta from 2005 publication. 

 

SAM for Malta (2000) NSO report (2005) 

  Values in 000 MTL  Values in 000 MTL  

Gross Domestic Product        

(GDP)  at Market Prices 
1,512,204 1,654,709 

Net Foreign  Income (NFI) -41,933 -53,094 

Gross National Product (GNP) 1,470,271 1,601,615 

Net Domestic Product  (NDP) 1,277,029 1,422,001 

Gross National Saving (GNS) 203,789 (13.5% of GDP) 224,704 (13.5% of GDP) 

Gross Domestic Investment 

(GDI) 
415,522 425,543 
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The main contribution of the SAM (and Macro-SAM) with respect to what is already 

published within official national accounting publications is that the SAM constructed 

within this chapter allows for the traceability of the entire circular flow of income and 

expenditure of the Maltese economy at a level of disaggregation which illustrates the 

interaction of the various institutions (or economic agents). The SAM for Malta for the 

year 2000 is thus the first framework available for the Maltese economy in which one 

can directly observe how aggregate national accounting statistics (such as those 

illustrated within table 3.5) are obtained as a result of the transactions (together with the 

transfers) that occur amongst the various economic agents. 

 

3.6.3 Analysis of the Micro-SAM for Malta  

 

The construction of the complete micro-SAM is performed by disaggregating all the 

transactions of the production account within the macro-SAM according to the level of 

sectoral disaggregation required. In the case of the micro-SAM for Malta disaggregated 

statistics for production, industrial demand, final-demand, value-added and trade were 

all readily available from the 54 industry-by-industry SIOT for Malta constructed within 

chapter two of this thesis.  

 

The Micro-SAM for Malta depicts the various components of the Maltese economy as 

specified within the SAM structure at a fairly disaggregated level. The Micro-SAM for 

Malta for the year 2000 in thousand MTL which is disaggregated at a 54 industry-by-

industry level may be viewed in Appendix 3.E. By analysing this Micro-SAM it is 

possible to gain a better understanding of the implications that Malta’s economic 

structure has in terms of sub-sectoral growth.  Malta’s production and trade statistics for 

the year 2000 at a disaggregated 54 sector level (which were obtained from the Micro-

SAM) are displayed within Appendix 3.C. The industries are listed following the 

ranking of each sector’s aggregate production value, whereby the first industry listed 

(22) manufacturing of radio, television and communication equipment and apparatus, 

generates the largest level of output at 717.582 million MTL which amounts to 22.04% 

of the total output generated for the Maltese economy. Other large industries include the 

(34) hotels and restaurants industry generating 7.66% of total output and (47) public 

administration and defence generating 4.77% of total output.  Figure 3.5, derived from 
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the data provided within Appendix 3.C, portrays the value of total output production as 

a share of domestic and export use for each of the 54 sectors.  

 

 

 

Examining figure 3.5 is possible to perform a comparative assessment based on the 

scale of each industry as well as assess the relative distribution of each industry's 
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demand by examining whether output demand is driven by domestic supply or whether 

it is export oriented. The table provided within Appendix 3.C presents the values of 

each industry’s domestic production (that gets supplied to the domestic market), exports 

and imports.  
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Figure 3.6 presents a comparison between the imports and exports of products for each 

of the 54 sectors. From figure 3.6 it is possible to examine each industry's behaviour in 

relation to the rest of the world, in terms of the volume of products imported for input 

use and the volume of products exported.   

 

The data presented within table C.1 in Appendix 3.C provides an overview of the 

industrial demand and supply structure at a highly disaggregated sectoral level. For 

example, we can infer that the industry of (5) manufacturing of food products and 

beverages industry exports 19.060 million MTL worth of products, imports 27.034 

million MTL worth of products, as well as generates a level of aggregate production 

value of 126.668 million MTL which accounts for 3.89% of total output generated.  

 

From the Mirco-SAM we may also obtain industry specific figures regarding the 

generation of factor income by each industry, both in terms of the labour income 

accrued to households and in terms of other factor income
30

  (or OVA such as for 

example gross operating surplus). From the SIOT constructed within chapter two it 

previously not possible to examine the links between the generation of OVA factor 

income as a result of production activities and it's redistribution amongst institutions 

which implicitly has an effect on consumption expenditure.  Moreover from the Micro-

SAM we can also examine the pattern of household consumption across all industries, 

such that it is now feasible to assess the whole of process of household income 

generation and the redistribution of this income amongst the producing sectors of the 

economy in the form of household consumption expenditure and the other institutions in 

the form of income transfers.  

 

From Appendix 3.B we observe that the industry which generates the largest amount of 

compensation to employees or household labour income (payment for labour input 

requirements) is the (47) Public administration and defence which generates 88.424 

million MTL of household labour income followed by the (48) Education sector which 

generates 67.981 million MTL of household labour income. We also not that (22) 

Manufacture of radio, television and communication equipment and apparatus generates 

the largest gross amount of other value added (95.511 million MTL) followed by the 

                                                 
30

 It should be noted that only 13.8 % of the Other Value Added generated by the productive sector in the 

form of factor income is transferred to Households, 79.5 to Firms and 6.7 to Government.  
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sector of (41) real estate activities (91.218 million MTL). From the Micro SAM we can 

also examine the distribution of household consumption expenditure across the 

producing industries.  

 

 

Figure 3.7, which is derived utilizing the data within Appendix 3.B, presents a 

comparison of the labour income accrued to households and household consumption 
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Figure 3.7: A comparison of labour income and household 
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expenditure for each of the 54 sectors. From Appendix 3.B we note that the largest 

gross amount of household consumption expenditure in terms of final demand is from 

the (43) real estate activities industry with 72.373 million MTL followed by expenditure 

on products from the (5) Manufacture of food products and beverages industry 

amounting to 69.302 million MTL.  
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Figure 3.8: Generation of total value added by sector  
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The (34) hotels and restaurants industry ranks third for generation of labour income 

(61.086 million MTL), third for generation of non-wage factor income (48.261 million 

MTL) as well as third in terms of household consumption expenditure (59.631 million 

MTL). 

 

By assessing each industry’s contribution to the Maltese economy in terms of value 

added rather than in terms of production, such that industries are now listed following 

the ranking of each sector’s generation of value-added, we obtain statistics which 

provide a different range of industry characteristics.  By assessing figure 3.8, derived 

from the data provided within Appendix 3.D, it is  possible to examine each industry's 

generation of value added disaggregated in terms of the share of value added 

attributable  to  labour income and the share of value added attributable to capital.  

 

From the data presented within Appendix 3.D we can infer that the (5) manufacturing of 

food products and beverages industry generates total value added of 44.437 million 

MTL which amounts to 3% of total value added. We also note that the intensity of value 

added in production for the (5) manufacturing of food products and beverages industry 

is equal to 35% and that labour represents 49.3% of total value added whereas capital 

represents 50.7% of total value added.  

 

By comparing Appendices 3.C and 3.D we note few differences in terms of the relative 

ranking of each industry with regards to the contribution to production and to the 

generation of value-added. The data provided within Appendices 3.C and 3.D highlight 

a number of facts which would require further analysis in order to gain a complete 

understanding of the production structure of the Maltese economy. One issue which can 

be straightforwardly identified is that the industry with the highest generation of output 

and value added, namely industry (22) manufacturing of radio, television and 

communication equipment, as may be observed from figure 3.9 (derived from the data 

portrayed within Appendix 3.D) is also the industry with the lowest intensity of value 

added in production, which implies that the industry itself is comprised of mostly 

intermediate inputs. However, to adequately investigate this issue further would require 

an analysis in terms of inter-industry relations and thus the application of input-output 

or SAM based analytical techniques with which to examine the production structure of 

the Maltese economy.  
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Section 3.7 Chapter Summary and Conclusion 

 

This chapter described the construction of the first social accounting matrix for the 

Maltese economy for the year 2000. The methodology used to construct the SAM 

required the existence of two key components, the first being that of a balanced SIOT 

(which was constructed in chapter two) and the second being that of a complete set of 

income-expenditure accounts representing the transfers of income between the five 

main economic transactors within the economy – government, households, corporate, 

external (ROW) and capital (which were constructed within this chapter). This 

methodology was originally put forward by Turner (2002) and was used to construct the 

SAMs for Jersey, United Kingdom, Scotland and Northern Ireland.  

  

Following the introduction, section 3.2 provided a summary of the development of the 

SAM within the context of both national accounting and of its potential application as 

an analytical tool suitable for a variety of economic analyses. Section 3.3 portrayed the 

SAM framework within the context of an economy’s circular flow of income 

illustrating the main differences between the SAM and the SIOT frameworks. This 

section also put forward a description of the individual components which together 

constitute the generic SAM framework.  Section 3.4 presented a detailed description of 

the structure of the SAM for the Maltese economy for the year 2000 in which each 

individual component of the SAM was explained. This section also delivered an 

explanation of the process required to augment an existing SIOT into SAM.  Section 3.5 

described the construction of the income-expenditure accounts for Malta. After an 

overview of the methodology utilized to construct the income-expenditure accounts the 

section then provided a detailed description of how each income-expenditure account 

was constructed, highlighting the various issues encountered during the data collection 

and data compilation stages. The section concluded by presenting the complete set of 

income-expenditure accounts obtained for Malta for the year 2000.   Finally section 3.6 

presented the resultant balanced SAM for Malta for the year 2000 as well as delivered a 

preliminary analysis of the structure of the Maltese economy via the SAM.  
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Appendix 3.A: Classification of Industries by NACE Rev 1.1  

Table A.1: Classification of industries by NACE Rev 1.1 for 54 Industry SIOT. 

Industry NACE Rev1.1        54 Ind. SIOT  

Agriculture, hunting and related service activities 01 1 

Forestry, logging and related service activities 02 

Fishing, operating of fish hatcheries and fish farms; service activities incidental to 
fishing 

05 2 

Mining of coal and lignite; extraction of peat 10 3 

Extraction of crude petroleum and natural gas; service activities incidental to oil and 

gas extraction excluding surveying 

11 

Mining of uranium and thorium ores 12 

Mining of metal ores 13 4 

Other mining and quarrying 14 

Manufacture of food products and beverages 15 5 

Manufacture of tobacco products 16 6 

Manufacture of textiles 17 7 

Manufacture of wearing apparel; dressing and dyeing of fur 18 8 

Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, 
harness and footwear 

19 9 

Manufacture of wood and of products of wood and cork, except furniture; 

manufacture of articles of straw and plaiting materials 

20 10 

Manufacture of pulp, paper and paper products 21 11 

Publishing, printing and reproduction of recorded media 22 12 

Manufacture of coke, refined petroleum products and nuclear fuels 23 13 

Manufacture of chemicals and chemical products 24 14 

Manufacture of rubber and plastic products 25 15 

Manufacture of other non-metallic mineral products 26 16 

Manufacture of basic metals 27 17 

Manufacture of fabricated metal products, except machinery and equipment 28 18 

Manufacture of machinery and equipment n.e.c. 29 19 

Manufacture of office machinery and computers 30 20 

Manufacture of electrical machinery and apparatus n.e.c. 31 21 

Manufacture of radio, television and communication equipment and apparatus 32 22 

Manufacture of medical, precision and optical instruments, watches and clocks 33 23 

Manufacture of motor vehicles, trailers and semi-trailers 34 24 
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Manufacture of other transport equipment 35 25 

Manufacture of furniture; manufacturing n.e.c. 36 26 

Recycling 37 27 

Electricity, gas, steam and hot water supply 40 28 

Collection, purification and distribution of water 41 29 

Construction 45 30 

Sale, maintenance and repair of motor vehicles and motorcycles; retail sale services 

of automotive fuel 

50 31 

Wholesale trade and commission trade, except of motor vehicles and motorcycles 51 32 

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

52 33 

Hotels and restaurants 55 34 

Land transport; transport via pipelines 60 35 

Water transport 61 36 

Air transport 62 37 

Supporting and auxiliary transport activities; activities of travel agencies 63 38 

Post and telecommunications 64 39 

Financial intermediation, except insurance and pension funding 65 40 

Insurance and pension funding, except compulsory social security 66 41 

Activities auxiliary to financial intermediation 67 42 

Real estate activities 70 43 

Renting of machinery and equipment without operator and of personal and household 
goods 

71 44 

Computer and related activities 72 45 

Research and development 73 

Other business activities 74 46 

Public administration and defence; compulsory social security 75 47 

Education 80 48 

Health and social work 85 49 

Sewage and refuse disposal, sanitation and similar activities 90 50 

Activities of membership organisation n.e.c. 91 51 

Recreational, cultural and sporting activities 92 52 

Other service activities 93 53 

Private households with employed persons 95 54 
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Appendix 3.B: Generation of factor income and household 

consumption expenditure by sector 

Table B.1: Generation of Income and Household Consumption by Sector in 000 MTL 

No Sectors Factor Income      Income - Expenditure 

    
Labour 

Income 
OVA 

Total 

Factor 

Income 

HH Cons. 

Exp. 

1 Agriculture, hunting , Forestry and related service activities 7581 27942 35523 29796 

2 

Fishing, operating of fish hatcheries and fish farms; service 

activities incidental to fishing 
911 1452 2363 5207 

3 

Mining of coal and lignite; extraction of peat, Uranium and 
thorium ores and Extraction of 

230 -127 103 0 

4 Metal Ores and Other mining and quarrying products 1095 2535 3630 33 

5 Manufacture of food products and beverages 21857 22490 44347 69302 

6 Manufacture of tobacco products 1339 3145 4484 1900 

7 Manufacture of textiles 3012 2595 5607 2570 

8 Manufacture of wearing apparel; dressing and dyeing of fur 13661 11543 25204 26729 

9 Manufacture of leather and leather products 3679 594 4273 6339 

10 

Manufacture of wood and of products of wood and cork, 

except furniture; manufacture of articles of straw and 

plaiting materials 

357 739 1096 178 

11 Manufacture of pulp, paper and paper products 1750 1467 3217 1041 

12 Publishing, printing and reproduction of recorded media 10832 7232 18064 16291 

13 
Manufacture of coke, refined petroleum products and 

nuclear fuels 
102 14 116 33 

14 Manufacture of chemicals and chemical products 4266 6333 10599 6780 

15 Manufacture of rubber and plastic products 11768 6970 18738 929 

16 Manufacture of other non-metallic mineral products 4714 4392 9106 5300 

17 Manufacture of basic metals 388 49 437 4 

18 
Manufacture of fabricated metal products, except 

machinery and equipment 
5800 2008 7808 846 

19 Manufacture of machinery and equipment n.e.c. 3511 3319 6830 2719 

20 Manufacture of office machinery and computers 210 221 431 241 
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21 Manufacture of electrical machinery and apparatus n.e.c. 7856 5280 13136 866 

22 
Manufacture of radio, television and communication 

equipment and apparatus 
21539 95512 117051 8105 

23 
Manufacture of medical, precision and optical instruments, 

watches and clocks 
7071 3318 10389 766 

24 Manufacture of motor vehicles, trailers and semi-trailers 250 555 805 838 

25 Manufacture of other transport equipment 26062 -4964 21098 991 

26 Manufacture of furniture; manufacturing n.e.c. 17877 18583 36460 28709 

27 Recycling 229 108 337 911 

28 Electricity, gas, steam and hot water supply 10777 1731 12508 7421 

29 Collection, purification and distribution of water 7370 7374 14744 7669 

30 Construction 31279 32912 64191 3430 

31 
Sale, maintenance and repair of motor vehicles and 

motorcycles; retail sale services of automotive fuel 
14461 21706 36167 21598 

32 
Wholesale trade and commission trade, except of motor 

vehicles and motorcycles 
27306 42938 70244 28969 

33 
Retail trade, except of motor vehicles and motorcycles; 

repair of personal and household goods 
24870 30650 55520 24364 

34 Hotels and restaurants 61086 48262 109348 59631 

35 Land transport; transport via pipelines 6844 17089 23933 15522 

36 Water transport 4372 1085 5457 7578 

37 Air transport 22979 8287 31266 26927 

38 
Supporting and auxiliary transport activities; activities of 

travel agencies 
28680 18216 46896 27643 

39 Post and telecommunications 19506 29657 49163 39361 

40 
Financial intermediation, except insurance and pension 

funding 
39699 18403 58102 16652 

41 
Insurance and pension funding, except compulsory social 

security 
1717 9342 11059 1936 

42 Activities auxiliary to financial intermediation 4960 2927 7887 15008 

43 Real estate activities 1107 91282 92389 72373 

44 
Renting of machinery and equipment without operator and 

of personal and household goods 
3621 3251 6872 1028 
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45 
Computer and related activities;  Research and 

development 
5068 8255 13323 1101 

46 Other business activities 17668 47724 65392 1815 

47 
Public administration and defence; compulsory social 

security 
88424 15932 104356 4239 

48 Education 67981 16953 84934 32201 

49 Health and social work 56025 17211 73236 26911 

50 Sewage and refuse disposal, sanitation and similar activities 7903 1726 9629 1214 

51 Activities of membership organisation n.e.c. 5933 579 6512 19077 

52 Recreational, cultural and sporting activities 12450 14112 26562 19441 

53 Other service activities 4562 4868 9430 7134 

54 Private households with employed persons 132 2344 2476 2513 
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Appendix 3.C: Maltese production statistics by sector  

Table C.1: Maltese production statistics by sector  

NACE 
Rev1.1 

Industry Yo Yo % Do Ex Mo 

  (000 MTL)   (000 MTL) (000 MTL) (000 MTL) 

22 
Manufacture of radio, television and 
communication equipment and apparatus 

717582 22.04 356710 360872 270640 

34 
Hotels and restaurants 

249236 7.66 100426 148810 32843 

47 
Public administration and defence; compulsory 
social security 

155292 4.77 154291 1001 9777 

46 
Other business activities 

150284 4.62 106918 43366 17572 

5 
Manufacture of food products and beverages 

126668 3.89 107608 19060 27034 

30 
Construction 

115669 3.55 115044 625 12576 

37 
Air transport 

113599 3.49 56931 56668 48392 

43 
Real estate activities 

106919 3.28 99920 6999 362 

49 
Health and social work 

104220 3.20 103878 342 15544 

48 Education 103353 3.18 100023 3330 4363 

38 
Supporting and auxiliary transport activities; 
activities of travel agencies 

99660 3.06 49958 49702 26874 

40 
Financial intermediation, except insurance and 
pension funding 

95535 2.93 76113 19422 7868 

39 
Post and telecommunications 

90119 2.77 76451 13668 13687 

32 
Wholesale trade and commission trade, except 
of motor vehicles and motorcycles 

87016 2.67 66613 20403 2997 

26 
Manufacture of furniture; manufacturing n.e.c. 

76614 2.35 54254 22360 21958 

8 
Manufacture of wearing apparel; dressing and 
dyeing of fur 

72225 2.22 32360 39865 24068 

33 
Retail trade, except of motor vehicles and 
motorcycles; repair of personal and household 
goods 

67357 2.07 53170 14187 2057 

1 
Agriculture, hunting , Forestry and related 
service activities 

64383 1.98 63233 1150 15675 

31 
Sale, maintenance and repair of motor vehicles 
and motorcycles; retail sale services of 
automotive fuel 

49780 1.53 44095 5685 3646 

28 
Electricity, gas, steam and hot water supply 

49236 1.51 49236 0 20850 

12 
Publishing, printing and reproduction of 
recorded media 

43053 1.32 27202 15851 12753 

52 
Recreational, cultural and sporting activities 

39551 1.22 26491 13060 1305 

21 
Manufacture of electrical machinery and 
apparatus n.e.c. 

38481 1.18 23775 14706 9549 

15 
Manufacture of rubber and plastic products 

36372 1.12 18668 17704 9011 

35 
Land transport; transport via pipelines 

36002 1.11 31221 4781 772 

25 
Manufacture of other transport equipment 

27278 0.84 20315 6963 7184 

23 
Manufacture of medical, precision and optical 
instruments, watches and clocks 

23208 0.71 15481 7727 6527 
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36 
Water transport 

22533 0.69 8667 13866 6028 

29 
Collection, purification and distribution of 
water 

22316 0.69 22316 0 2263 

14 
Manufacture of chemicals and chemical 
products 

22117 0.68 17926 4191 6936 

16 
Manufacture of other non-metallic mineral 
products 

21584 0.66 20187 1397 4899 

45 
Computer and related activities;  Research and 
development 

21369 0.66 19248 2121 2419 

18 
Manufacture of fabricated metal products, 
except machinery and equipment 

20575 0.63 18328 2247 8250 

19 
Manufacture of machinery and equipment 
n.e.c. 

19489 0.60 15053 4436 7351 

41 
Insurance and pension funding, except 
compulsory social security 

17986 0.55 13121 4865 528 

7 Manufacture of textiles 17696 0.54 14926 2770 8961 

42 
Activities auxiliary to financial intermediation 

17213 0.53 16561 652 1958 

9 
Tanning and dressing of leather; manufacture 
of luggage, handbags, saddlery, harness and 
footwear 

15762 0.48 9819 5943 5059 

6 Manufacture of tobacco products 15112 0.46 8399 6713 6299 

44 
Renting of machinery and equipment without 
operator and of personal and household goods 

14177 0.44 9379 4798 1285 

53 Other service activities 12092 0.37 10438 1654 740 

50 
Sewage and refuse disposal, sanitation and 
similar activities 

11712 0.36 11712 0 239 

51 
Activities of membership organisation n.e.c. 

11673 0.36 11661 12 761 

2 
Fishing, operating of fish hatcheries and fish 
farms; service activities incidental to fishing 

8169 0.25 6356 1813 1833 

11 Manufacture of pulp, paper and paper products 7765 0.24 7670 95 3217 

4 
Metal Ores and Other mining and quarrying 
products 

6510 0.20 6466 44 839 

54 
Private households with employed persons 

2513 0.08 2513 0 0 

10 
Manufacture of wood and of products of wood 
and cork, except furniture; manufacture of 
articles of straw and plaiting materials 

2341 0.07 2321 20 768 

24 
Manufacture of motor vehicles, trailers and 
semi-trailers 

1566 0.05 1460 106 349 

20 
Manufacture of office machinery and 
computers 

1396 0.04 1034 362 664 

27 Recycling 1037 0.03 1034 3 104 

17 Manufacture of basic metals 801 0.02 691 110 190 

3 
Mining of coal and lignite; extraction of peat, 
Uranium and thorium ores and Extraction of 
crude petroleum and natural gas; service 
activities incidental to oil and gas extraction 
excluding surveying 

559 0.02 0 559 112 

13 
Manufacture of coke, refined petroleum 
products and nuclear fuels 

457 0.01 320 137 2700 

 

Key: 

 

Yo : Aggregate production value (000 MTL).    

Yo(%) : Production share of total output. 

Do: Supply to domestic market.(000 MTL).    

Xo: Supply to export markets.(000 MTL).    

Mo: Import value (000 MTL).    
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Appendix 3.D: Value added in production for Malta for the year 2000 

Table D.1: Value added in production for Malta for 2000 

NACE         
REV1.1 Industry Va     

(000 MTL) Va % Va/Y L% K% 

22 
Manufacture of radio, television and 
communication equipment and apparatus 

117051 7.8 16.3 18.4 81.6 

34 Hotels and restaurants 109348 7.3 43.9 55.9 44.1 

47 
Public administration and defence; 
compulsory social security 

104356 7.0 67.2 84.7 15.3 

43 Real estate activities 92389 6.2 86.4 1.2 98.8 

48 Education 84934 5.7 82.2 80.0 20.0 

49 Health and social work 73236 4.9 70.3 76.5 23.5 

32 
Wholesale trade and commission trade, 
except of motor vehicles and motorcycles 

70244 4.7 80.7 38.9 61.1 

46 Other business activities 65392 4.4 43.5 27.0 73.0 

30 Construction 64191 4.3 55.5 48.7 51.3 

40 
Financial intermediation, except insurance 
and pension funding 

58102 3.9 60.8 68.3 31.7 

33 
Retail trade, except of motor vehicles and 
motorcycles; repair of personal and 
household goods 

55520 3.7 82.4 44.8 55.2 

39 Post and telecommunications 49163 3.3 54.6 39.7 60.3 

38 
Supporting and auxiliary transport activities; 
activities of travel agencies 

46896 3.1 47.1 61.2 38.8 

5 Manufacture of food products and beverages 44347 3.0 35.0 49.3 50.7 

26 
Manufacture of furniture; manufacturing 
n.e.c. 

36460 2.4 47.6 49.0 51.0 

31 
Sale, maintenance and repair of motor 
vehicles and motorcycles; retail sale services 
of automotive fuel 

36167 2.4 72.7 40.0 60.0 

1 
Agriculture, hunting , Forestry and related 
service activities 

35523 2.4 55.2 21.3 78.7 

37 Air transport 31266 2.1 27.5 73.5 26.5 

52 Recreational, cultural and sporting activities 26562 1.8 67.2 46.9 53.1 

8 
Manufacture of wearing apparel; dressing 
and dyeing of fur 

25204 1.7 34.9 54.2 45.8 

35 Land transport; transport via pipelines 23933 1.6 66.5 28.6 71.4 

25 Manufacture of other transport equipment 21098 1.4 77.3 123.5* -23.5* 

15 Manufacture of rubber and plastic products 18738 1.3 51.5 62.8 37.2 

12 
Publishing, printing and reproduction of 
recorded media 

18064 1.2 42.0 60.0 40.0 

29 
Collection, purification and distribution of 
water 

14744 1.0 66.1 50.0 50.0 

45 
Computer and related activities;  Research 
and development 

13323 0.9 62.3 38.0 62.0 

21 
Manufacture of electrical machinery and 
apparatus n.e.c. 

13136 0.9 34.1 59.8 40.2 
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28 Electricity, gas, steam and hot water supply 12508 0.8 25.4 86.2 13.8 

41 
Insurance and pension funding, except 
compulsory social security 

11059 0.7 61.5 15.5 84.5 

14 
Manufacture of chemicals and chemical 
products 

10599 0.7 47.9 40.2 59.8 

23 
Manufacture of medical, precision and optical 
instruments, watches and clocks 

10389 0.7 44.8 68.1 31.9 

50 
Sewage and refuse disposal, sanitation and 
similar activities 

9629 0.6 82.2 82.1 17.9 

53 Other service activities 9430 0.6 78.0 48.4 51.6 

16 
Manufacture of other non-metallic mineral 
products 

9106 0.6 42.2 51.8 48.2 

42 Activities auxiliary to financial intermediation 7887 0.5 45.8 62.9 37.1 

18 
Manufacture of fabricated metal products, 
except machinery and equipment 

7808 0.5 37.9 74.3 25.7 

44 
Renting of machinery and equipment without 
operator and of personal and household 
goods 

6872 0.5 48.5 52.7 47.3 

19 
Manufacture of machinery and equipment 
n.e.c. 

6830 0.5 35.0 51.4 48.6 

51 Activities of membership organisation n.e.c. 6512 0.4 55.8 91.1 8.9 

7 Manufacture of textiles 5607 0.4 31.7 53.7 46.3 

36 Water transport 5457 0.4 24.2 80.1 19.9 

6 Manufacture of tobacco products 4484 0.3 29.7 29.9 70.1 

9 
Tanning and dressing of leather; manufacture 
of luggage, handbags, saddlery, harness and 
footwear 

4273 0.3 27.1 86.1 13.9 

4 
Metal Ores and Other mining and quarrying 
products 

3630 0.2 55.8 30.2 69.8 

11 
Manufacture of pulp, paper and paper 
products 

3217 0.2 41.4 54.4 45.6 

54 Private households with employed persons 2476 0.2 98.5 5.3 94.7 

2 
Fishing, operating of fish hatcheries and fish 
farms; service activities incidental to fishing 

2363 0.2 28.9 38.5 61.5 

10 
Manufacture of wood and of products of 
wood and cork, except furniture;  

1096 0.1 46.8 32.6 67.4 

24 
Manufacture of motor vehicles, trailers and 
semi-trailers 

805 0.1 51.4 31.0 69.0 

17 Manufacture of basic metals 437 0.0 54.5 88.8 11.2 

20 
Manufacture of office machinery and 
computers 

431 0.0 30.8 48.8 51.2 

27 Recycling 337 0.0 32.5 68.0 32.0 

13 
Manufacture of coke, refined petroleum 
products and nuclear fuels 

116 0.0 25.3 88.2 11.8 

3 
Mining of coal and lignite; extraction of 
peat,Extraction of crude petroleum and 
natural gas 

103 0.0 18.5 222.3* -122.3* 

Key: Va : Total value-added (000 MTL).    

         Va(%) : Value-added share of total Va. 

         VA/Y: Value-added share of total output. 

         L/VA: Labour share of total value-added 

         K/VA: Capital (other value added) share of total value-added 

*Industries with a negative value of capital share of value-added and a labour share of other value added of over 100 

% are those industries a negative amount of net operating surplus. 
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4.1 Introduction 

 
This chapter undertakes a study of the production structure of the Maltese economy 

from the aspect of inter-sectoral relations by making use of the first symmetric input-

output table (which conforms to ESA95 standards) as well as the first social accounting 

matrix for the Maltese economy. The objectives of this chapter are twofold. Firstly it 

aims to explore the flow structure of the Maltese economy via the application of input-

output and SAM based linkages analysis evaluated within the context of a small island 

economy. Secondly it aims to show how the measures obtained via the linkages analysis 

can be of aid to policy makers during the process of identifying potential strategies for 

economic development.  These linkages denote the interrelations between production 

sectors, and their strength or weakness strongly influences sectoral growth which in turn 

has a significant impact on the overall economic activity of the country (Hirschman, 

1958).   

 

In order to attain the goals of this study I shall undertake an analysis of both type I 

(obtained from the SIOT) and type II (obtained from the SAM) output (production), 

income (income-output) and employment (employment-output) multipliers as well as 

perform an analysis of inter-industry linkages based on the non-complete hypothetical 

extraction method put forward by Dietzenbacher and van der Linden (1997), which, as 

is explained in detail in section 4.3.3 will be carried out utilizing the SAM as is  

suggested in Carderente and Sancho (2006).  

 

There have been several theoretical and empirical studies over the years on the various 

aspects of multiplier linkages analysis within the input-output and SAM based 

modelling frameworks. From a theoretical perspective Miller & Blair (2009) and Pyatt 

and Round (1979) provide excellent discussions on the derivation of multipliers and 

their use within the context of the study of inter-industry linkages. Inter-industry linkage 

analysis through the derivation of multiplier estimates was initially pioneered by 

Hirschman (1958) and Rasumussen (1958). However since the 1950’s there have been 

significant developments both in terms of the methodologies utilized to derive these 

linkages as well as their application.   Applied studies primarily tend utilize the input-

output or SAM based multiplier measures to analyse the strength of inter-sectoral 
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relations, studies such as Cohen (1989), Blair & Wyckoff (1989), Powell and Round 

(2000), Hajnovicova and Lapisakova (2002) all utilize multiplier based methodologies 

to analyse the flow structure of specific economies either in a static context or to assess 

the structural change of an economy over time. The application of this methodology 

has, however, over time extended to several other areas, for example Pyatt and Round 

(2006), Acharya (2007), Pansini (2008) amongst others utilize multiplier analysis to 

study the implications of various poverty alleviation policies and their impact on 

income distribution. Fletcher (1989) and Blake (2000) also make use of multiplier 

analysis within the context of identifying the economic impact of the tourism sector 

within selected economies. The application of hypothetical extraction methods has 

however primarily remained within the confines of inter-industry linkages analysis. 

Examples of such studies may be found in Cella (1984), Dietzenbacher and Linden 

(1997), Miller and Lahr (2001), Andreosso-O'Callaghan and Guoqiang (2004), 

Temurshoev (2004) and Carderente  and Sancho (2006). 

 

The methodological background presented in section 4.2 will be of great use in 

understanding the theoretical as well as the practical implications of the measures 

obtained via the multiplier analysis and the Hypothetical Extraction Method (HEM) 

presented within this section.  As we shall see within this chapter, it is possible to obtain 

significant information from the Leontief demand driven model regarding the 

characteristics of the production structure of an economy. From this model we can 

obtain  measures that are of use for describing the characteristics and the structure of the 

economy as it was portrayed in the accounting (base) year for which the SIOT (and 

SAM) was constructed.  The results obtained via the multiplier analysis conducted 

within this chapter can be interpreted in the context of either accounting multipliers or 

in the context of modelling multipliers. Accounting multipliers illustrate the average 

inter-industry relations for the accounting year of construction of the tables used and 

thus may be of great use to policy decision makers in uncovering characteristics of the 

productive structure of the economy for that base year. Accounting multipliers may be 

viewed as a fairly robust indicator of the average linkages which characterized the 

supply and demand for the economy for the base year of the study. An output multiplier 

interpreted as an accounting multiplier for a specific sector j describes the amount of 

total output generated on average across all domestic production sectors (i=1,…,n) 
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resulting from the production of 1 unit of output by sector j, in the base year of the 

study. 

 

Multiplier estimates interpreted in the context of modelling marginal changes in activity 

may be utilized to assess the possible impacts on economy-wide production which 

would arise due to an increase in exogenous final demand for the output of one or more 

sectors.   Interpreting the multiplier estimates in the context of modelling marginal 

changes in activity will implicitly invoke assumptions about how the economy behaves 

in response to changes in demand since these measures would effectively be estimating 

the resulting impacts in an economic scenario which differs from that of the given base 

year.  A deviation from the base year scenario in which productive supply and demand 

interrelations had already occurred at given set of relative prices would imply that now 

the plausibility of the assumptions
31

 on which the Leontief demand driven model is 

based plays a much more significant role. Although the multiplier estimates assessed in 

the  context of the impacts of marginal changes should be evaluated with caution by 

policy makers they still provide a first cut estimate of the possible effects on output 

production that can generated as a result of an increase in exogenous final demand, such 

as for example, an increase in government final consumption expenditure.  

 

The subsequent section of this chapter, Section 4.2, presents a thorough review of the 

input-output methodological framework which aims to provide a sufficient background 

better to understand the theoretical underpinnings of input-output models as well as to 

provide an appropriate context with which to evaluate the analytical results presented 

within subsequent sections of the chapter. Section 4.3 presents a description of the 

methodologies utilized for this analysis together with a detailed discussion and 

evaluation of the results obtained from the application of each method. The final section 

of the chapter, section 4.4 provides a summary of the chapter as well as aims to 

highlight the main findings regarding the production structure of the Maltese economy.  

 

 

                                                 
31

 A detailed description of the input-output modelling assumptions is provided in section 4.2.2 
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4.2 Methodological Background  

 

This methodological background aims to provide an overview of the Leontief demand 

driven input-output modelling framework in order to motivate the use of input-output 

analysis within the context of this study and also to highlight what the main 

assumptions and limitations of this modelling technique are. 

 

This section of the chapter will present a detailed description of the standard Leontief 

demand driven model as well briefly discuss the two other input-output models, which, 

although not utilized as much as the Leontief demand driven model, still play an 

important role within the mainstream literature of input-output analysis, namely the 

Leontief cost-push price model and the Ghoshian supply driven model. This section also 

highlights the main assumptions and limitations of standard input-output analysis 

focusing primarily on the Leontief demand driven model since this is the model chosen 

as the foundation for the quantitative analysis undertaken within the subsequent parts of 

this chapter. 

 

4.2.1 The development of the input-output modelling framework 

 

The literature on input-output analysis originated nearly 250 years ago when Francois 

Quensay developed the "Tableau Economique" in 1758. The "Tableau Economique" 

was the first attempt to graphically and numerically illustrate the purchases and sales 

made by the various industries of an economy. The description of the economy as 

portrayed by the "Tableau Economique" later inspired another French economist Leon 

Walras, for the development of his pioneering 1874 work, "Elements of pure 

economics" in which Walras put forth the theory of general equilibrium, which in turn 

later formed the basis for the conceptual framework of input-output economics 

(Kuenne,1954). The theory of general equilibrium formulated by Walras proposed a 

framework which attempted to solve simultaneously the demand and supply conditions 

of all sectors within the economy. This inherently required an examination of the 

interdependence amongst producing industries as well the identification of what each 

producing industry required from the other supplying industries in order to produce a 

single unit of output (Davar, 2000). 



122 

 

Although general equilibrium models were an extraordinary theoretical 

accomplishment, the high computational demands as well as the extensive data 

requirements meant that it was not until the middle of the 20
th

 century that economists 

had the tools to begin empirically to assess this class of models. One economist who 

succeeded was the Russian-American economist Prof. Wassily Leontief, who adopted a 

set of simplifying assumptions which allowed him to apply Walras's theory by utilizing 

data from only a single time period, thereby significantly reducing the amount of data 

gathering and computational requirements needed for the implementation of such a 

study.  The seminal work by Prof. Leontief undertaken in the late 1930's, namely, 

"Quantitative Input Output Relations in the Economic System of the United States" 

(1936) and "The Structure of the American Economy 1919-1936" (1941) for which he 

was awarded a Nobel prize in economics in 1974 laid the groundwork for the 

development of the methodology of modern input-output economics. Since then input 

output analysis has grown into one of the most widely accepted methods of economic 

planning and decision making (Baumol, 2000) 

 

4.2.2 Features, assumptions and limitations of input-output modelling 

 

Within the input-output framework the economy is disaggregated into sectors (or 

industries) and the flow of goods and services between each of the sectors (or 

industries) is recorded. These recorded transfer payments portray a set of systematic 

relations which may then be represented as a large set of linear equations. Each of these 

linear equations ultimately illustrates the distribution of each industry's output 

throughout the whole of the economy. Basic input-output techniques, via the 

decomposition of the economy into finer units (sectors), are capable of tracing out 

effects undetected in traditional macroeconomic analysis which primarily focuses on the 

changes of aggregate variables rather than the effect of these changes on the 

composition of the aggregate variable (Miller and Blair, 2009). 

 

This section presents the main features, assumptions and limitations of the basic input-

output framework followed by a description of the basic Leontief demand driven model 

within section 4.2.3 aimed at conveying the fundamentals of input-output analysis. 

There are four main features of input-output analysis which have contributed to its 
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increased popularity over the last three quarters of a century. A brief description of each 

of these underlying features is given below (UN, 1990): 

 

1)  The dataset utilized for the application of the basic Leontief model, the input-output 

table, which may simply be defined as an observed dataset illustrating the inter-industry 

transactions for a specific geographical region over a particular period of time, is 

considered by the statistical offices of most countries to be one of the most 

comprehensive and reliable sources of national accounts data. These tables together 

with the supply and use tables often act as an integration framework for balancing 

national accounts themselves (Eurostat, 2008). This implies that the input-output 

framework provides a statistically consistent and inherently systematic approach to 

measuring the economic impact that an individual industry may have on the whole 

economy based on highly accurate and reliable data (Duchin & Steenge, 2009). 

Undertaking a study of the impact an industry has on the economy utilizing input-output 

techniques, such as for example multiplier analysis, generates what are referred to as 

accounting multipliers. These multipliers provide a robust analysis of the structure and 

characteristics of the economy being studied within the static context of the year in 

which the input-output tables were constructed. 

 

2) Within the basic Leontief Model the economy is viewed as an interconnected system 

of industries in which each industry directly and indirectly affects others. This facilitates 

the traceability of all the inter-industry linkages occurring amongst all sectors of the 

economy. This framework allows for the analysis of an economy's reaction to changes 

in the final demand of an individual industry. Using this type of analysis it is possible to 

capture not only the direct effects of such a change but also accurately measure and 

decompose the indirect and induced effects which are filtered down throughout the rest 

of the economy as a result of the initial increase in final demand of a single industry. 

Input-output techniques can thus be used to compare and contrast the performance of an 

individual industry in relation to all other industries within the economy thereby helping 

to establish criteria to assess the relative importance of each specific industry. The 

application of selected input-output techniques allows us to obtain modelling based 

measures with which to forecast the possible impacts on the economy caused by 

changes in final demand.  These results would thus describe an alternative scenario in 

which the production structure of the economy might not necessarily be the same as in 
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the accounting base year in which the input-output tables were constructed. Hence the 

robustness of these modelling measures would be strongly contingent on the how 

reasonable the assumptions on which the chosen input-output model is based within the 

context of the study being undertaken.  

 

3) The third main feature of input-output analysis is that the most basic techniques not 

only allow for a clear identification of the sources which impact the level of output 

within the economy but also establish the direction and magnitude of these resultant 

effects on output. Furthermore, a direct link between the factors that can affect 

industrial output, such as changes in exports, household and government expenditure, 

demand for gross capital formation, and the induced effects on the overall economy 

caused by a movement in any of these factors may be determined. This methodology 

provides the researcher with coherent economic projections regarding the possible 

impact changes in final demand can have on the industrial output of the economy and 

assesses these effects in terms of both economic growth and employment. This is a 

feature of input-output analysis which is of great importance for the implementation of 

research aimed at ultimately influencing a country's strategic development policy. 

 

4) The final feature which has contributed to the increasing popularity of input-output 

analysis over the recent decades is the relative ease of applicability to numerous other 

fields of economics, in particular energy and environmental economics (UN,1990). The 

further specification of the input-output system in physical units
32

 has permitted the 

development of the generalization of input-output analysis aimed at empirically 

evaluating specific issues of significant interest within the fields of both environmental 

and energy economics (Ten Raa, 2006). Such issues include the variation of resource 

input requirements (for example, changes in the demand for energy, water, land and 

other natural resources) and the environmental impacts (for example changes in the 

levels of air and water pollution) that can be caused by changes in demand for a 

particular product or by changes in the overall final level of output (Silva, 2001). 

 

These features, together with the increased availability of high speed computers, which 

have significantly simplified the computational demands of input-output analysis, have 

contributed towards making input-output analysis into an empirical methodology that is 

                                                 
32

 Refer to Duchin (1992) 
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nowadays widely applied throughout the world (Miller and Blair, 2009). However, this 

framework originally proposed by Leontief does possess a number of considerable 

limitations. These limitations principally stem from the fundamental assumptions on 

which the Leontief input-output analytical framework is built and should always be 

weighed up when evaluating the application of basic input-output analysis. The main 

assumptions and limitations of the basic input-output framework are as follows (Ten 

Raa ,2006; Miller and Blair, 2009; Hermannsson et al., 2010): 

 

The first main assumption of standard input-output analysis is that under the Leontief 

demand driven model there are constant returns to scale in production. By assessing the 

production technology employed by an economy under the Leontief demand driven 

model it is possible to gain a better understanding of the direct implications of this 

assumption. The Leontief production function for a given industry, illustrated within 

figure 4.1 below, shows a set of isoquants (or constant output lines) depicting higher 

and higher levels of output. In this example it is assumed that a particular industry 'α' 

only requires two inputs to produce a unit of output α, input γ and input β. Figure 4.1 

also illustrates a dotted line which represents the input combinations for ever increasing 

levels of output. Once the relative combination of the input requirements between input 

γ and input β is established then the production of any additional units of α would 

require the availability of both inputs γ and β, such that their proportionate use (denoted 

by β/γ) within the production process is assumed to remain constant, a fact which is 

emphasized by the linear nature of the dotted line illustrated within figure 4.1. 

 

An increase in the demand of output for sector α of 20% would therefore require a 

proportional increase of both input γ and input β by 20%. Furthermore the fact that the 

proportional combination of input requirements are fixed at β/γ (implying that technical 

coefficients are assumed to be constant) means that the mix of inputs necessary to 

produce an individual unit of α is assumed to be constant irrespective of the amount of 

output produced. Hence the same proportional mix of inputs will be utilized to generate 

output despite the quantity that is being produced implying that in contrast to classical 

production functions
33

, the Leontief production function neglects the possibility of 

                                                 
33

 For an extensive review of the theory on production see Varian (1992) . 
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substitution of one input for another in the production process
34

. The purchases of input 

requirements by each industry are therefore determined solely by the desired level of 

output. This means that the Leontief demand driven model does not make any 

consideration regarding the possible effect that changes in input prices, changes in 

technology and efficiency gains through economies of scale could have on production 

processes of industries within the economy. 

 

Figure 4.1: The Leontief production function for industry 'α' 

 

 

Input γ 

 

 

 

 

  

  

  

                                          

                          

                   Input β 

 

The second main assumption of basic input-output analysis is that under the Leontief 

demand driven model the economy is assumed to have no resource/supply constraints, 

i.e., supply is assumed to be infinite and perfectly elastic. For overall production to 

increase in response to an exogenous shock in final demand it is assumed that there is 

both labour and productive capacity available within each sector of the economy 

sufficient to meet the requirements of any specific increase in output. The same 

assumption is also applied to natural resources which in this case are assumed to be 

infinite (or underutilized). The assumption of no supply constraints has two important 

implications in the way supply responds to changes in demand. The first is that there is 

                                                 
34

 An alternative hypothesis put forward by McGregor et al, (1996) is that substitution amongst inputs is   

possible only under the assumption that input prices remain unvaried, such that the cost minimizing 

choice of production technique remains unchanged as output varies. 
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no crowding out of some demands occurring in favour of others which could be the 

result of the natural limits imposed by an economy's inherent supply of factors of 

production. The second is that since there are no scarce resources and/or commodities 

the need to vary production techniques to economize or the need to adapt production 

processes in response to a shortfall of inputs should never arise. 

 

The utilization of an input-output table as the dataset with which to undertake input-

output analysis leads to the employment of a third simplifying assumption that is 

required due to the inherent structure of the input-output table itself. This assumption 

asserts that although a sector may use a variety of commodities as inputs, its output is 

not mixed implying that each individual sector/industry is identified by the commodity 

that it produces. The usage of the input-output table also leads to another limitation 

which has to be evaluated when undertaking input-output analysis.  

 

This limitation arises from the fact that in practice there is usually a substantial time lag 

between the gathering of data and the availability of the input-output tables themselves, 

such that on average input-output tables are generally published by statistical offices 

once every five years. As previously noted input-output tables provide a snapshot of the 

economy at a particular point in time. Therefore any analysis carried out utilizing static 

input-output models captures information which is only limited to a specific time 

period, implying that no significant insights regarding either longer-term trends or about 

the possible evolution of the economy's production structure may be obtained. 

 

4.2.3 The Leontief demand driven model 

 

The basic Leontief demand driven may be defined as a fixed price general static 

equilibrium model which describes the interrelations between industries taking into 

account the ‘technical’ relations throughout the economy via fixed-coefficient 

production functions. The application of the Leontief demand driven model
35

 requires 

the utilization of an input-output table
36

, which is an observed dataset illustrating the 

                                                 
35

 A detailed example of the application of the Leontief demand driven model to a hypothetical economy 

may be found within Appendix 4.A 

36
 A detailed explanation on the structure of an input output table may be found within chapter 2, section 

2.2.3. 
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inter-industry transactions for a specific geographic region measured for a particular 

time period (usually one year) and which is generally recorded in monetary terms.  

Although the original Leontief demand driven model proposed by Leontief (1936) was 

derived in physical terms
37

, which may inherently be a better reflection of one sector's 

use of another sector's product (Miller and Blair, 2009), the following section describes 

the Leontief demand driven model in monetary terms since the SIOT for Malta for the 

year 2000 within chapter two is also constructed in monetary terms.  

 

An input-output table records the economy's inter-industry transactions via the 

disaggregation of the economic activity into n sectors or industries representing the 

various producing sectors of the economy. The core data required to populate the 

Leontief demand driven model essentially consist of the flows of products from each of 

the n producing sectors to each of the n sectors purchasing input requirements in order 

to undertake the production of output. As was explained within chapter two, the flow of 

products amongst the n producing sectors of the economy is what is referred to as inter-

industry flows (or transactions) - for example, one million MTL worth of products sold 

from the agricultural sector to manufacturing sector. The input-output table is therefore 

a data-set which essentially traces the monetary values of the numerous transactions 

amongst the pairs of sectors (for each sector i to each sector j) for a given year.   

 

Table 4.1 illustrates the structure of the transactions table as is portrayed within a 

standard input-output table. Following Miller and Blair (2009) and Aydin (2007) the 

individual components of the above transactions table can be defined as follows. The 

intermediate consumption (or sales) matrix representing the inter-industry flows of the 

input-output table shall thus be defined as zij i, j = 1,…, n where  supply of inputs by 

sector i is consumed by sector j. The total output (or total use) column vector from the 

transactions table shall be defined as xi, i= 1, ..., n where each sector i produces an 

amount of total output xi. Each producing industry within the economy either produces 

output to be sold to the other producing industries or produces output to be sold to a 

component of final demand (government consumption, household consumption, exports 

or gross capital formation). 

                                                 
37

  For further details of the Leontief demand driven model in physical terms refer to Miller and Blair 

(2009). 
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Table 4.1: The structure of the input-output transactions table  

  Intermediate 

Consumption 

Final 

Demand 

Total 

Output Sectors 

1, …j…, n 

Intermediate 

Inputs 
Sectors 

1, 

Zij fi xi 

.. 

i 

..  

N 

Primary 

Inputs 

(Including 

Imports) 

  

  

vj     

Total Inputs     xj     

 

 

The column vector for total final demand is denoted by fi , i= 1,….,n where fi is the 

amount of output produced by sector i that is absorbed by final demand. As noted 

within chapter two of this dissertation, in order for each industry to produce any 

quantity of output it requires both the purchase of intermediate products from the other 

domestic industries as well as the use of other input requirements known as primary 

inputs (such as labour, consumption of fixed capital and imports).  Primary inputs are 

expressed as a row vector vj , j =1,….,n where each sector j requires an amount of  vj of  

primary inputs in order to produce total output xj where  xj , j=1,...,n is the row vector of 

total output produced by sector j.  

 

Given that the economy is divided into n sectors from the above definitions it is possible 

to formulate a set of general input output equations which reflect the condition of 

equilibrium between total demand and total supply for each product
38

 within the 

economy: 

         

                                                 
38

 It is assumed that each industry is associated with a single characteristic product of output. 
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   i,j = 1,….,n.   (4.1) 

                                   

where total production xi for each sector i may be expressed as a function of zij which 

denotes the value of sales from sector i to sector j and fi which denotes the amount of 

sales from sector i to final demand. The relationship in equation 4.1 may also be 

expressed as follows: 

 

                    
 
                    
 
                    

 

           (4.2) 

From this set of input-output equations it is possible to derive what are known as 

technical (or input) coefficients.  

 

Technical coefficients
39

, denoted by aij, measure the fixed relationships between a 

sector's output and its inputs. They describe the amount of input i needed by sector j to 

produce a unit of good j such that, to produce xj units of good j, one would require aijxj 

units of input i.  It then follows that if zij = aijxj, technical coefficients may then be 

straightforwardly calculated as described by equation 4.3: 

 

                                                     =  
   

  
 ;      i , j = 1,…,n  (4.3)    

 

Technical coefficients may thus be derived from the ratio of the inputs produced by 

sector i purchased by industry j, zij, to the total input used by sector j, xj. Technical 

coefficients show, for each industry in the economy, the proportional value of inputs 

purchased from all sectors in the economy (including itself) per monetary unit of output. 

Given the input-output identities discussed with section 2.2.3, we known that within a 

balanced input-output table each industry's total output produced (row total) must equal 

that same industry's total input requirements (column totals). The technical coefficients 

may therefore be calculated by dividing the inputs utilized by each industry (column) by 

                                                 
39

 For an example of how technical coefficients are interpreted in practice see Appendix 4.A.  
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the column total so as to obtain a coefficient which illustrates the input requirements 

from each industry i as a ratio of total input requirements for industry j. Leontief (1986) 

describes these fixed technical coefficients as constituting a “recipe” of production for 

each industry's output: 

 

"Each industry thus has its own 'cooking recipe' .The recipe is determined in the main 

by technology; in a real economy it changes slowly over the periods of time usually 

involved in economic forecasting and planning" (Leontief, 1986, pg 165)  

 

Leontief (1986) furthermore asserts that since one may expect no or little changes to 

technology in the short to medium term, it is then reasonable to assume that the 

production technology which in this case is represented by the technical coefficients 

may be assumed to remain constant or fixed in short to medium period of time. 

 

The next step to deriving the Leontief demand driven model is to apply this relation 

throughout equation 4.2 thereby replacing the zij (inter-industry sales) by aijxj such 

leading to equation 4.4: 

 

 

                          
 
                          
 
                          

 

           (4.4) 

 

In order to answer questions such as how much output from each sector will vary in 

response to exogenous increase in the structure of final demand, which is the main type 

of analysis undertaken by the Leontief demand driven model, the exact unknowns of 

equation 4.4 will have to be determined. From the point of view of equation 4.4, aij is 

known because once the technical coefficients are derived they are assumed to remain 

constant irrespective of the amount of output produced, also the elements of final 

demand are known f1,...,fn , whilst the only unknowns in the eventuality of an exogenous 

shock to final demand would be the resultant output from each industry, the x1,...,xn 

terms. The next step is to bring all the x terms to the left and group together the x1 terms, 
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the x2 terms so on and so forth to obtain equation 4.5. Equation 4.5 therefore makes 

clear the key feature of the Leontief demand driven model which is that in this model 

intermediate demands by the n producing sectors are endogenous while final demands f 

are exogenous. Equation 4.5 also expresses clearly the notion that within the economy 

as specified by the Leontief demand driven model it is exogenous components of final 

demand which are the main driver of economic activity, hence the name "demand 

driven model". 

 

                           
 

                              
 

                            

 

           (4.5) 

 

As shown by equation 4.5 the fundamental mathematical structure of the Leontief 

demand driven model consists of a set of n linear equations with n unknowns. Miller 

and Blair (2009) suggest the use of matrix representation to describe the input-output 

system since two significant advantages may be gained from doing this. The first is that 

the solutions to the input-output system equation presented in equation 4.5 may be 

straightforwardly derived via the computation of an inverse matrix and the second is 

that the use of matrix algebra generates an interesting economic interpretation of the 

results. Redefining in matrix form the different components of the input-output 

transactions table such that x now denotes an (n x 1) column vector of outputs , f 

denotes a column vector (n x1) of final demand and Z denotes an (n x n) matrix of inter-

industry flows such that: 

 

x =  

  

 
  

         ,    Z =  

       
   

       

       ,   f =  
  
 
  

   (4.6) 

 

where if we use i to denote a column vector (n x 1) of 1's otherwise known as a 

summation  vector
40

 , equation 4.1 may be rewritten in matrix algebra notation as: 

 

                                                 
40

 When an (n x 1) summation vector is post-multiplied with an (n x n) matrix this generates an (nx1) 

column vector which is populated with the row sums of the matrix. 
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        (4.7) 

 

The next step is to transform vector x into a diagonal matrix, this transformation results 

in an (n x n) matrix in which the elements of the original vector x are found along the 

main diagonal. In matrix notation this type of transformation is denoted by a hat 

operation meaning that vector x becomes a diagonal matrix   : 

 

      
    
   
    

                   (4.8) 

 

If we note that the basic definition of an inverse states that           , where I is an (n 

x n) identity matrix with ones on the main diagonal and zeros elsewhere, it follows that: 

 

        

      

   
      

                          (4.9) 

 

Building on the previous definition of what technical coefficients represent within the 

input-output system we can now derive a matrix of technical coefficients as follows: 

 

         (4.10) 

 

Each column of the matrix of technical coefficients, A, also known as the direct input 

coefficient matrix, illustrates  the production function  (discussed within section 4.2.2) 

of specific industry (Silva, 2001). Together the column elements of a j
th

 sector represent 

the fixed proportion of input requirements purchased from all other industries required 

to produce 1 monetary unit worth of output j. The technical coefficients matrix is 

viewed as a means with which to analyse the direct inter-industry linkages that tie the 

economy together since it shows for each individual sector
41

 the direct effects on output 

in terms of the additional demand for input requirements that is generated by an increase 

in the value of output by one monetary unit.  

 

                                                 
41

 An example describing what the elements within the technical coefficients matrix represent may be 

found within Appendix 4.A 
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Equation 4.11 below, which is the core of the Leontief demand driven model, is derived 

by substituting the relation presented in equation 4.10 into equation 4.7 producing the 

formula
42

: 

         (4.11) 

 

Given our previous definition of the identity matrix we may also obtain what is referred 

to as the technology matrix:  

 

        

                

                

    
                

  

           (4.12) 

 

The next step after deriving and solving the Leontief demand driven model is to rewrite 

the system of equations described within equation 4.5 in matrix form as equation 4.13:  

  

           (4.13) 

 

By pre-multiplying both sides of equation 4.13 by the inverse of the technology matrix 

the Leontief demand driven model will take a form which allows answering the 

question of how much output from each sector will vary in response to exogenous 

increase in the structure of final demand. This however implies that the implementation 

of the Leontief demand driven model and the very existence of a solution to the model 

itself rests on whether the A is a non-negative and productive, and (I-A) is non-singular 

matrix
43

, i.e. if   I – A | ≠ 0 (Waughn, 1950). If the technology matrix is found to satisfy 

these requirements, then its inverse (I − A)
−1

 may be computed, such that a unique 

solution to the n linear equations described by equation 4.4 may be obtained and the 

total output of each industry may be derived from equation 4.14: 

 

                (4.14) 

 

                                                 

42
  Note that the multiplication of a diagonal matrix    with a summation column vector , i, yields a 

column vector which is populated with the original diagonal elements, x.  
43

 A detailed explanation of the properties required by the technology matrix in order to derive the 

Leontief matrix inverse may be found in Waughn (1950). 
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The solution to the input-output system implies that, given L (the inverse of the 

technology matrix), the amount of total output x produced is determined solely by the 

structure of final demand, f.  

 

The results obtained by the solution of the Leontief demand driven model expressed by 

equation 4.14, allow us to uncover significant information regarding the inter-industry 

relations which characterize the structure of the economy based on the year of the study.  

The results obtained from equation 4.14 are derived for a particular accounting  base 

year in which both supply and demand have occurred at a given set of relative prices, 

such that we can  interpret the technology underlying A and (I-A)
-1

 as average 

relationships that applied in the accounting year in which the study was undertaken.   

 

Through the solution of the Leontief demand driven model we can find the amount of 

output from all industries required to sustain a specified level of final demand in all 

industries: 

 

                                                                (4.15) 

 

Within input-output literature the inverse of the technology matrix
 
is generally referred 

to as the Leontief inverse matrix (or multiplier matrix): 

 

                (4.16) 

 

The elements within the Leontief inverse matrix incorporate the notion that increases in 

final demand have a larger impact on the production of output than solely the initial 

additional output produced (direct effects) required to supply the exogenous increase in 

final demand. The Leontief inverse incorporates the notion that the production process 

required to produce a unit of output for use by final demand, also requires the 

production of output by other industries for use as intermediate inputs. Furthermore the 

production of these additional intermediate inputs requires subsequent increased rounds 

of production since output has to be produced to satisfy the second round of input 

requirements. All these rounds of additional increases in output are referred to as the 
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indirect effects
44

 of an exogenous increase in final demand on total output production. 

(Temurshoev, 2004).  

 

The Leontief demand driven model provides a framework in which it is possible to 

obtain an estimate of the economic effects in terms of output production caused by an 

exogenous increase in the final demand for the output of a specific sector. This form of 

analysis however implies invoking strong assumptions (discussed in section 4.2.2) 

about the demand and supply conditions within the economy in response to these 

exogenous changes in final demand. Estimating the impacts on output production 

caused by exogenous changes to final demand implies that the assumption of fixed 

production coefficients now plays a more significant role because the validity of the 

interpretation of the multiplier now rests on the plausibility of the assumption that 

production coefficients will remain constant between the base year and the year in 

which the alternate scenario takes place. The assumption of no supply constraints also 

takes on a more significant role within the evaluation of modelling multipliers since the 

estimated increases implicitly assume that within the forecasted scenario there is ample 

availability of factors of production with which to undertake the production processes 

required to generate the increase in output production.  

 

4.2.4 Other input-output models 

 

The Leontief demand driven model within input-output literature is also referred to as 

the demand-pull input-output quantity model, which assumes that output quantities 

change only in response to exogenous changes to final demand and that throughout the 

production process prices remain fixed. An alternative model known as the Leontief 

cost-push input-output price model
45

 (Oosterhaven, 1996; Ditzenbacher, 1997) on the 

other hand follows a specification which assumes that output quantities are constant and 

only price levels may change. In the cost push price model changes in prices throughout 

the economy are determined solely by changes in the cost structure of primary inputs. 

The Leontief cost-push price model provides a framework in which it is possible to 

assess the relative price impacts (inflationary effects) throughout the economy caused 

                                                 
44

 Appendix 4.A presents a detailed example clearly illustrating the significance both direct and indirect 

effects within the context of the Leontief inverse matrix. 

45
 The derivation of the Leontief cost-push price model may be found within Appendix 4.B 
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by an exogenous increase in the cost of primary input, which could for example be the 

result of lower labour productivity leading to higher per unit labour input costs or due to 

higher production taxes, in one or all sectors of the economy.  Although undertaking a 

study of the changes in relative prices (or inflationary effects) in response to changes in 

factors which could impact the cost structure of primary inputs is of relevance for 

economic policy it goes beyond the scope of this dissertation. The aim of the study is to 

investigate the production structure of an economy via measures which are derived in 

terms of overall output production with which to assess inter-industry relations for the 

given accounting base year and evaluate possible policy implications obtained from this 

study. 

 

An alternative input-output model, which is predominately utilized within the context of 

the analysis of intersectoral linkages
46

, is the Ghoshian supply driven model. This 

model was first formulated by Ghosh (1958)
47

 and is also referred to as the Ghoshian 

allocation system. In this model rather than relating output generated by sectors to final 

demand as in the Leontief demand driven model,  it describes physical output changes 

as caused by changes in physical inputs of primary inputs. In contrast to the Leontief 

cost-push price model which relates changes in the prices of output to changes in the 

cost of primary inputs to study inflationary effects, the Ghoshian model studies the 

impact on physical quantities (in monetary terms) of output in response to changes in 

the physical (in monetary terms) supply of primary inputs. From this model it is 

possible to derive measures which provide an estimate of how much an additional 

monetary unit worth of supply of primary factors (e.g. labour) would be beneficial to 

the total economy, in terms of potential for supporting expanded output. These derived 

measures, known as input multipliers also reflect the potential contractionary effects in 

terms of economic output that could originate in response to shortages in the primary 

inputs for a specific sector (Miller and Blair, 2009). 

 

Ghosh (1964) suggests that the supply driven mode is not a substitute for the demand 

driven model but rather it should be used together with Leontief’s model as an 

additional tool for analysis and planning. However, the interpretation of the Ghoshian 

                                                 
46

 For the application of the Ghoshian allocation system within the context of intersectoral linakges see 

Jones (1976) , Dietzenbacher and van der Linden (1997) and Tmurshoev (2004) 

47
The derivation of the Ghoshian supply driven model as was first formulated by Ghosh (1958) may be 

found within Appendix 4.C. 
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supply driven model as was originally put forward by Ghosh (1958) describes physical 

output changes as caused by changes in physical inputs of primary factors and although 

this interpretation is fundamentally correct, its conceptual basis has  been criticized on 

several occasions (Oosterhaven  1981; Oosterhaven 1989). Dietzenbacher (1997) 

summarizes the main criticism put forward by Oosterhavn (1989) by means of the 

following example. The model assumes that a one unit increase in the primary inputs 

(e.g. labour) of a sector j induces an increase in the output of each sector, thus implying 

the implausible interpretation that the production of all other sectors (excluding the j 

sector) has risen without any direct increase in the other sectors’ primary inputs. 

Oosterhaven (1989) thus argues the conceptual ‘implausibility’ of the supply driven 

model on the basis that although the model allocates output in response to changes in 

primary inputs of a given sector it fails to translate those changes in output into further 

changes in primary inputs. 

 

Dietzenbacher (1997) also considers an alternative interpretation of the Ghoshian supply 

driven model asserting that if the model is to be reinterpreted as a Ghosh price model 

this would yield exactly the same results as a Leontief cost -push price model and thus 

have a far more plausible conceptual interpretation.  Reinterpreting the quantity model 

as a price model would imply that if the output value for any sector i (other than j) 

increases due to simultaneous price increases leaving its primary inputs unaffected, then 

the overall value of output would have increased as a direct result of the increase in the 

price of input requirements. Although this interpretation provides a far more plausible 

conceptual basis for the use of this model within input-output analysis De Mesnard 

(2009a) and De Mesnard (2009b) still criticizes its use within the context of inter-

industry linkages.  

 

According to De Mesnard (2009a) it is implausible to simultaneously evaluate the 

results obtained via a model which assumes a production function of complementary 

inputs, such as the Leontief model, with results obtained from a model in which the 

production function follows the assumption of perfectly substitutable inputs, such as the 

Ghoshian supply driven model De Mesnard (2009 b) also asserts the implausibility of 

the Ghoshian price model since within the Ghoshian model the price effects and output 

effects remain inextricably mixed, thereby precluding its use for any meaningful 

analysis on the effects on either quantities or prices. The Ghoshian supply driven model 
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shall not be utilized for the analysis of the economic structure of Malta within the 

subsequent section of this chapter based on the conclusions by Mesnard (2009a) which 

are that the Ghoshian supply driven model is ‘uninteresting’ since it is implausible as an 

input-output model, unnecessary as a price model and less informative than Leontief’s 

dual quantity and price models.   

 

 

4.3 Methodology and application 

 

This section presents both the derivation and subsequent analysis of the first set of SIOT 

type I and SAM based type II output, income and employment multipliers for the 

Maltese economy obtained via the application of a highly disaggregated SIOT and SAM 

which conform to ESA 95 guidelines, as well as the first application of a hypothetical 

extraction model to the Maltese economy. Interpreting the multipliers obtained from 

this study as accounting multipliers will provide policy makers with a thorough analysis 

of the production structure of the Maltese economy which is based on the observed 

inter-industry linkages for the year 2000. The same resulting measures may also be 

utilized by policy makers as an estimate of the possible impacts on the economy which 

could be generated as a result of policies targeted at increasing the final demand of 

output for specific industry. 

 

The analysis conducted in this chapter shall first consist of deriving a set of industry 

specific multipliers which "...give a detailed picture of the impact of changes in final 

demand on output, income, and employment throughout the economy. They are now 

well established as indicators of the importance of particular sectors and the 

interdependence of the industrial structure." (Burdekin and Al-Ali, 1978, p.13). Three 

multiplier measures will be derived for this study, namely:  

 the output (production) multipliers  

 the income (income-output) multipliers 

 employment (employment-output) multipliers  

 

This set of three multipliers will allow us to measure the effects that exogenous changes 

to final demand have on the economy not only in terms of additional output production 

but also in terms of additional income earned by households and additional employment 

which is expected to be created as a result of that increase in production.  
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It should be noted that in this section of the chapter both the derivation and the analysis 

of the individual multipliers will be undertaken following the standard interpretation 

conventionally associated with input-output multiplier analysis which evaluates these 

multipliers within the context of changes in economic activity or impact analysis (Miller 

and Blair, 2009).  

 

The multipliers obtained from the SIOT are referred to as type I multipliers since they 

reflect only direct and indirect effects on production caused by exogenous changes to 

final demand and omit the notion that increased production requires more labour input 

which in turn increases household income which further increases demand and 

consequently production. This interdependency among sectors and households is 

however captured extensively within the SAM framework. The structure of the SAM 

takes into account the strong link between output production, factor income and labour 

payments earned, as well as household income distribution and consumption (Pyatt and 

Round, 1979).Therefore, the derivation of SAM based type II multipliers
48

 will allow us 

to focus on production-income and income-expenditure relations in the Maltese 

economy. These SAM multipliers reflect more closely the income multiplier concept 

put forward by Keynes (1936) since they encompass the distributional effects caused by 

the increase in production which originated in response to the exogenous change in final 

demand.  

 

Miller and Blair (2009) and Oosterhaven, Peik and Stedler (1986) both assert that a 

realistic estimate of the true direct and indirect effects of an increase in final demand on 

output, income and employment generally lies roughly half way between the type I and 

type II multipliers. This statement is motivated by the suggestion that type I multipliers 

probably underestimate economic impacts given that they omit household and factor 

income activities, and that on other hand type II multipliers probably overestimate these 

impacts due to the rigid assumptions regarding the behaviour of household income-

expenditure patterns.  

 

                                                 
48

 In input-output literature type II multipliers may also refer to multipliers obtained from an SIOT 

Leontief demand driven model in which the matrix of technical coefficients is closed with respect to 

households. The reasons it was chosen to utilize the SAM based type II multipliers for this study rather 

than the SIOT type II multipliers is provided in section 4.3.1.  
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The second method which will be used to assess inter-industry linkages is the non- 

complete hypothetical extraction method by Dietzenbacher and Van der Linden (1997) 

which is an extension of the original hypothetical extraction method (HEM) developed 

by Strassert (1968). The basic premise behind this class of methodology is to 

hypothetically extract a sector from an economic system and to subsequently examine 

the effect of this on the other sectors of the economy. This methodology utilizes the 

input-output framework to assess inter-industry linkages and to evaluate the 

significance of a sector via the examination of the resulting impact on the economy 

caused by the hypothetical extraction of an industry.  One of the main motivations to 

utilize this methodology is the fact that multipliers estimated within sections 4.3.1 and 

4.3.2 essentially present results in the context of a monetary unit increase in final 

demand, but an industry may actually have a large multiplier but not much final 

demand. These resulting multipliers do not account for the relative size of the sector 

within the context of the productive structure of the economy. Laumas (1975) notes that 

by assessing the existing backward linkages which are inferred via the derivation of 

standard input-output multipliers implies, "that all industries are of equal importance in 

an input-output table. As a matter of fact, different industries occupy different degrees 

of importance in bringing about a structural change in the economy." (Laumas,1975, 

p.64). Utilizing the HEM methodology provides us with results that enable us to 

evaluate the magnitude of the backward linkages an industry has with the rest of the 

production structure which is based on both the underlying inter-industry relations but 

crucially also on the size of the industry itself. By extracting an industry and evaluating 

the effects of this extraction in terms of gross output it follows that the larger the 

industry's input requirements are in monetary terms the larger the effect of its extraction 

on overall output will be.  

 

Policy-makers may also find the measures obtained from the hypothetical extraction 

method of use since they provide a first-cut estimate of the overall economic impact in 

terms of domestic output which may result from the shutdown of a particular industry 

(based on the structural characteristics of the Maltese economy in the year 2000).  In a 

scenario where government has limited availability of financial resources and decisions 

need to be taken regarding policies which aim to aid struggling industries, these 

estimates might still be of aid to policy makers in evaluating which industries should 

have governmental efforts directed at them.  
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The analysis of inter-industry relations in recent years has been generally associated 

with studies aimed at identifying the 'key sectors' in an economy. These studies 

generally undertake an analysis of both backward and forward oriented linkages (Miller 

and Lahr, 2001 and Temurshoev, 2004). The study of inter-industry relations may thus 

be addressed either from the view of backward linkages (demand side), forward 

linkages (the supply side) or from both sides. Analysing the structure of the economy 

from the  demand side implies assessing the linkages an industry has with the rest of the 

producing sectors in the economy by looking at the changes in total input requirements 

that are generated in response to an industry producing a unit of its own product in order 

to satisfy demand,  i.e., backward linkages. Alternatively the analysis of inter-industry 

relations from the supply side evaluates inter-industry relations of each industry by 

looking at the inputs which are supplied to other sectors as a result of an increase in 

their primary inputs, i.e., forward  linkages.  The study of backward oriented linkages is 

undertaken utilizing the Leontief demand driven model while the study of forward 

oriented linkages is generally undertaken via the Ghoshian supply driven model. For the 

reasons described within section 3.2.2, the use of the Ghoshian supply driven model is 

excluded from this study. Therefore the analysis of inter-industry relations provided in 

the chapter may be interpreted solely in the context of backward oriented linkages. 

 

This section of the chapter describes the methodologies utilized to generate the 

multiplier and HEM measures which are used to analyse the production structure of the 

Maltese economy. Each sub-section together with an overview of the methodology also 

presents a summary of the results obtained by each method focusing primarily on their 

economic interpretation within the context of this study.  It should be noted that a much 

more thorough analysis of the results obtained from all the methodologies employed is 

provided within the concluding section, 4.4, of this chapter.   

 

The data utilized for the application of the methodologies examined in this chapter were 

obtained from the symmetric input-output table (SIOT) for Malta for the year 2000 

constructed in chapter two and the social accounting matrix (SAM) for Malta for the 

year 2000 constructed in chapter three. It should be noted that both the SIOT and the 

SAM for Malta for the year 2000 utilized for this analysis have a level of sectoral 
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disaggregation equal to 53 industries
49

.  Since both the SIOT and the SAM are denoted 

in thousand Maltese Liri
50

 (MTL) the following analysis shall utilize MTL as the 

standard monetary base.  

 

 

4.3.1 Output (production) multipliers 

 

The concept of multipliers is generally associated with the name of J.M. Keynes, who 

developed the concept of the Keynesian income multiplier which aims to show the 

effects on the economy that would be generated from a change in overall expenditure. 

Keynes (1936) notes that if an additional amount of income is injected into the 

economy, this would cause an increase in consumer spending by an amount larger than 

the original injection. This is because the proportion of additional income spend by 

consumers on goods and services eventually becomes the income of another individual, 

which will then also spend a fraction of that income  and this process continues through 

several rounds of spending. This cornerstone of macroeconomic theory is however an 

aggregate measure of the multipliers and therefore fails to distinguish between the 

sectors in which the initial changes originate (Ruiz-Mercado, 2006). On the other hand, 

multiplier analysis based on input-output models provides a framework which 

incorporates the theoretical implications put forth by Keynes but also acknowledges the 

fact that the total impact on output, income and employment will vary according to 

which sector experiences the initial exogenous shock 

  

The following pages present a comprehensive description of the methodology employed 

to derive the SIOT type I output (production) multipliers as well as the SAM based type 

II output (production) multipliers for the Maltese economy together with an overview of 

the main results obtained. Also this section shall derive and analyze what are known as 

base accounting multiplier measures. These measures provide a fairly straightforward 

solution to the issue raised in the introduction of this section regarding the fact that 

                                                 
49

  The list of the 53 industries which are aggregated from the NACE rev 1.1 classification system is 

presented within Appendix 4.D. In this chapter industry (3) : [Mining of coal and lignite; extraction of 

peat, Uranium and thorium ores, etc] and industry (4) : [Metal Ores and Other mining and quarrying 

products] have now been aggregated into a new industry (3) Mining and Quarrying following standard 

NACE rev 1.1 guidelines.  

50
 The Euro replaced the Maltese lira (MTL) as the official currency of Malta on 1

st 
January 2008 at the 

irrevocable fixed exchange rate of 0.429300 MTL per 1 euro. 
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output (production) multipliers do not account for the relative size of a sector. Although 

the hypothetical extraction methodology presented in section 4.3.3 may be more suited 

to capturing linkages and scale effects simultaneously, since these are both explicitly 

modelled for, the base accounting multipliers still provide a good indication of the 

impact size variation has in determining an industry's importance in the context of the 

production structure of an economy 

 

i) SIOT type I output (production) multipliers 

 

Within the context of the input-output modelling framework the SIOT type I output 

(production) multiplier for a given sector j may be defined as the total value of 

production in all sectors of the economy that is necessary in order to satisfy a 1 MTL
51

 

worth of final demand for sector j's output (Miller and Blair, 2009). In other words the 

simple output multiplier measure captures the total sum of direct and indirect input 

requirements from all sectors needed to supply one 1 MTL worth of sector j's output to 

final demand.  Simple output multipliers thus incorporate the notion introduced in the 

overview of the Leontief demand driven model in section 4.2, namely that a change in 

final demand for the output of one industry would also generate numerous other 

production activities via the backward linkages which exist within the production 

structure of the economy. 

 

The type I output (production) multiplier follows the structure of the Leontief demand 

driven model presented within section 4.2 in which only the patterns of expenditure of 

the production activities (the n producing sectors) were considered endogenous to the 

economic system. The components of final demand on the other hand, such as exports, 

government consumption expenditure, investment expenditure and household 

consumption expenditure were all considered to be exogenous, i.e. their behaviour is 

assumed not to be determined from within the system. 

 

The size of type I output (production) multiplier depends on the structural 

characteristics of the economy. For example, a key determinant of the size of the 

multiplier is the leakages present within the production process. If the share of imports 

                                                 
51

 Since the analysis undertaken in this chapter utilizes a SIOT and a SAM which are both denominated in 

000 MTL, the monetary base utilized to describe the application of the methodologies shall from this 

point on be the Maltese Lira , MTL.   
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use within the production process of an industry is very large in comparison to the usage 

of domestically produced input requirements, then increasing the final demand for the 

goods of that sector will not have a large impact in terms of the overall domestic output 

production. The same is also true in the case of other leakages from the domestic 

production system such as compensation of employees.   The larger the content of the 

labour wages paid in comparison to the use of domestic intermediate inputs within the 

production process the smaller the type I output multiplier effect will be. Ultimately, 

these kinds of leakages make the round-by-round effects slow down more quickly and 

thus reduce the overall total multiplier effect. The less of these leakages and the larger 

the amount of domestically produced input requirements as a proportion of the total 

output produced, the larger the simple output multiplier effects will be  (Breisinger et 

al., 2009). 

 

The derivation of the type I output multiplier starts from matrix of technical coefficients  

A  of dimension (n x n) , where n represents the number of producing sectors was 

explained in section 4.2  From the matrix of  technical coefficients A we are were able 

to obtain the Leontief Inverse matrix or multiplier matrix.   

 

Let us denote the elements of the Leontief Inverse matrix as:  

 

                  (4.17) 

 

where M
L
 is the Leontief Inverse Matrix, or total requirements matrix which has a 

dimension (n x n), and n refers to the number of producing sectors within the economy. 

Recall that the elements of the Leontief inverse matrix (or total requirements matrix) 

record the total requirements from sector i, which are necessary for the production of a 

unit of good from sector j, both the direct and indirect effects are revealed by the i,j
th

 

elements of the Leontief inverse matrix. By summing the j
th

 column of the Leontief 

inverse matrix a measure of the total requirements from all sectors i is obtained (the n 

producing sectors), that is necessary in order to satisfy one monetary unit worth of final 

demand for sector j's output. These total requirements therefore represent the direct and 

indirect multiplier effects in terms of the value of output generated as a result of the 

initial exogenous change in the final demand of sector j by 1 MTL worth of output.  The 
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output multiplier may be interpreted as the ratio of the direct and indirect effects to that 

of the initial effect (Miller and Blair, 2009). 

 

The SIOT type I output (production) multiplier may be obtained via the following 

equation: 

             
 

   
             (4.18) 

 

Where      , is the SIOT type I output (production) multiplier for sector j, derived by 

summing the row entries i (for the n producing sectors) of the column denoting sector j 

within the Leontief inverse matrix M
L
.  

 

Analysis of the SIOT Type I Output (production) Multipliers 

 

The type I output (production) multipliers for the Maltese economy were obtained via 

an application of the Leontief demand driven model (described within section 4.2) to 

the symmetric input-output table for Malta construed in chapter two. Once the Leontief 

inverse matrix M
L
 was derived, by following equation 4.18, the type I output multipliers 

were obtained for the 53 industries which characterize the productive structure of the 

Maltese economy.   Each multiplier estimate reflects the relative magnitude of each 

sector's backward linkages with the rest of production structure. Therefore, the 

comparison of these output multipliers would provide policy makers with significant 

information regarding the production structure of the Maltese economy. These figures 

would be of use to policy makers trying to identify the possible differential effects of 

spending an additional MTL of government expenditure amongst the numerous 

production sectors within economy. 

 

Appendix 4.E presents the type I output multipliers obtained from the SIOT for all the 

productive sectors in the economy with the respective ranking order. Figure 4.2
52

 

illustrates the resulting type I output multipliers for each of the 53 sectors.  

 

                                                 
52

 Figure 4.2 identifies each sector by the sector number, the corresponding sector name may be found in 

Appendix 4.D. 
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The top fifteen ranked industries in terms of the size of the type I output (production) 

multipliers are presented in table 4.2 and depicted graphically in figure 4.3 below.  It 

can be observed that the industry with the largest type I output multiplier, and thus the 

industry with the strongest backward linkages, is the (26) Recycling industry, which has 

a type I output multiplier of 1.94. This implies that every additional MTL worth of final 

demand for the (26) Recycling industry would, through direct and indirect effects, 

generate a total value in production from all sectors in the economy of 1.94 MTL.  This 

result in the context of purely accounting multipliers is that for the year 2000, on 

average, for every 1 MTL worth of final demand, this resulted in the generation of 1 

MTL of direct output production from the (26) Recycling industry and another 0.94 

MTL of additional output production in terms of intermediate input requirements 

(indirect effects) throughout all the sectors economy, including also the (26) Recycling 

industry.  
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Table 4.2: Top fifteen SIOT type I output (production) multipliers  

 

No  Industry 
Simple Output 

Multiplier (Type I) 

26 Recycling 1.94 

21 
Manufacture of radio, television and communication 

equipment and apparatus 
1.82 

4 Manufacture of food products and beverages 1.69 

20 Manufacture of electrical machinery and apparatus n.e.c. 1.68 

5 Manufacture of tobacco products 1.68 

45 Other business activities 1.67 

35 Water transport 1.64 

8 Manufacture of Leather and Leather products 1.64 

16 Manufacture of basic metals 1.62 

33 Hotels and restaurants 1.62 

43 
Renting of machinery and equipment without operator 

and of personal and household goods 
1.59 

41 Activities auxiliary to financial intermediation 1.59 

50 Activities of membership organisation n.e.c. 1.52 

40 
Insurance and pension funding, except compulsory 

social security 
1.51 

6 Manufacture of textiles 1.51 

 

We can also acquire significant information on the production structure of the economy 

by analysing the individual elements within the columns of the Leontief inverse matrix, 

which when summed together generate the type I output (production) multiplier. For 

example, from the column of the (26) Recycling industry with the Leontief inverse 

matrix it may be observed that from the 0.94 MTL of indirect effects on production 

throughout the economy per 1 MTL of final demand satisfied, 0.25 MTL is generated 

solely by the (29) Construction sector and another 0.12 MTL is generated solely from 

the (27) Electricity, gas, steam and hot water supply sector. Put simply, this implies that 

every 1 MTL increase in the final demand of the (26) Recycling industry would through 

the direct and indirect effects on production generate on average 0.25 MTL of output 

from the (29) Construction sector and 0.12 MTL of output from the (27) Electricity, gas, 

steam and hot water supply sector. From the Leontief inverse matrix we can therefore 
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identify the impact on output of an individual sector as a result of an exogenous change 

in final demand of another sector.  

 

By further analysing the Leontief inverse matrix obtained from equation 4.17 we can 

also identify those industries which on average generate the largest amount of input 

requirements across the economy due to the direct and indirect effects on production 

caused by increases in the final demand the other industries in the economy. These 

industries, which are of strategic importance in the context of industrial supply, were 

found to be the (45) Other business activities
53

, the (39) Financial intermediation, 

except insurance and pension funding sector, (27) Electricity, gas, steam and hot water 

supply sector and the (21) Manufacture of radio, television and communication 

equipment and apparatus industry. 

 

As may be observed from results illustrated in figure 4.3 the second and third highest 

ranking sectors in terms of the size of the type I output multipliers are the (21) 

Manufacture of radio, television and communication equipment and apparatus industry 

and the (4) Manufacture of food products and beverages with type I output multipliers 

of 1.82 and 1.69 respectively. On the other hand, from Appendix 4.E it was established 

that the industries with the lowest ranking output multipliers are the (53) Private 

households with employed persons sector with an output multiplier of 1.02, the (34) 

Land transport via pipelines sector with an output multiplier of 1.15 and the (42) Real 

estate activities with a type I output multiplier of 1.18.   To get a better understanding as 

to why sectors have multipliers of differing magnitudes one needs to scrutinize the 

relative share of leakages from the domestic inter-industry system in terms of import 

use, labour use or even just total primary inputs use (which includes both import and 

labour requirements) as a share of the total input requirements for each industry. 

 

Let us take the case of the (42) Real estate activities sector which has a low type I 

output multiplier although it accounts for nearly 3.28% of total output production in the 

economy (see Appendix 3.C). The explanation for this low output multiplier may be 

observed from the fact that primary inputs use accounts for nearly 87% of the total input 

                                                 
53

 The (45) Other business activities sector is a sector which incorporates the following services the 

following services: Legal, accounting, book-keeping and auditing activities; tax consultancy; market 

research and public opinion polling; business and management consultancy; architectural and engineering 

activities; technical testing and analysis; advertising; labour recruitment and personnel. 
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requirements, implying that its input use from the other domestic sectors only amounts 

to 13% of its input requirements. Conversely if we look at the (26) Recycling industry 

and the (21) Manufacture of radio, television and communication equipment and 

apparatus industry we note that their primary input use as a share of total input 

requirements accounts for only 35% and 54% respectively. The larger the leakages in 

terms of primary inputs are, such as imports or compensation to employees (labour 

input), the smaller the multiplier effect will be as a proportion of total output.  From the 

data at hand it was possible to observe a Pearson correlation coefficient of   -0.985 

implying a fairly strong negative dependence between the size of the type I output 

multiplier and the size of the percentage of total primary inputs use as a as share of total 

output produced.  

 

By analysing the individual components of primary inputs one may provide an 

explanation as to why some industries which are generally considered vital for the 

economic development of a country may actually result in having relatively low type I 

output multipliers.   Two examples of this are the (27) Electricity, gas, steam and hot 

water supply industry with a type I output multiplier of 1.23 (ranked at 41), which has a 

very high share of import use
54

 as a proportion of total input requirements amounting to 

43% and the (47) Education sector with a type I output multiplier of only 1.18 (ranked 

at 50), which has a very high share of labour input use
55

 of as a proportion of total input 

requirements amounting to 67%. 

 

ii) Base year accounting output (production) multipliers measures. 

 

The type I output (production) multipliers just discussed, as previously noted may be 

interpreted in terms of either accounting multipliers which illustrate the average inter-

industry relations for the accounting year of construction of the tables or in the context 

of the resultant effects on output due to marginal changes in final demand. The 

multipliers derived in the previous section however neither account for the relative size 

of an industry nor for the amount of final demand which each industry drives 

throughout the economy via its multipliers. A way in which these multipliers can be 

                                                 
54

 The total import use by sector may be observed in Appendix 3.C.. 

55
 The figures for labour input use as a share of total input requirements may be found in Appendix 4.H 

under the column labelled labour input co-efficient. 
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adjusted to account for both the relative size of the sector as well as for the activity 

supported by its final demand (and not just in terms of intermediate demand) is via the 

derivation of base year accounting multipliers.  A sector may have a high type I output 

(production) multiplier, but it may also be the case that the same industry produces only 

a relatively small share of total output production which is destined to final demand. In 

this case what would initially be regarded as an important industry due to a high output 

(production) multiplier may actually be contributing very little in terms of overall final 

demand for the year in which the SIOT was constructed. Conversely it may also be the 

case that an industry may have a very low type I output (production) multiplier, but 

actually contributes highly to the overall final demand and thus production of output in 

terms of MTL. The results obtained from the base year accounting multiplier measure 

provide a figure for each industry which estimates the contribution of each industry to 

the economy in terms of the gross output generated as a result of the direct and indirect 

production processes which take place in order for that industry to satisfy all its final 

demand requirements.  

By means of a relatively straightforward mathematical computation it is possible to 

obtain measures based on output (production) multiplier which account for the relative 

differences in scale of the domestic industries. These may be utilized to shed further 

light on the strategic importance of the different sectors within the context of the 

production structure of the economy. These accounting multiplier measures are 

calculated by multiplying the estimated output (production) multiplier for a sector j with 

that sector's total final demand. By accounting for the total output production caused 

directly and indirectly by the production processes required for a sector j to satisfy all its 

final demand requirements, we can effectively obtain a measure of the relative 

importance of the sector in terms of a sector's relative contribution to gross output 

generated. Utilizing the SIOT type I output (production) multiplier we may obtain the 

base year accounting measure as follows:   

 

                     (4.19) 

 

where      is the total gross value of output generated as a result of the direct and 

indirect effects on production caused by sector j satisfying all its final demand 

requirements.        is the type I output (production) multiplier for a sector j and      is 
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sector j 's total final demand. The figures for total final demand were obtained from the 

SIOT provided in Appendix 2.E. 

 

Analysis of base year accounting multiplier measures 

 

The resulting base year accounting measures for each of the 53 sectors are provided in 

Appendix 4.F. Assessing Appendix 4.F one may also observe a column which illustrates 

the sector share of the contribution to total output by each industry which was driven by 

the strength of the sectors backward linkages. Note that this is not equivalent to the 

share of direct production to total output, since here we are referring to the output 

(inputs) generated via the production processes
56

 required to satisfy the industry's total 

final demand requirements, as a percentage of total gross output production.  

 

 

                                                 
56

 By production processes I mean all the direct and indirect effects in terms of additional output 

production required to supply all the inputs required by a specific sector in order to satisfy all its final 

demand. 
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Figure 4.4 illustrates the top fifteen base year accounting measures obtained from the 

SIOT for Malta for the year 2000. It should be noted that these results are also portrayed 

in within table 4.3 together with the percentage share of contribution to total output 

generation of each sector. The industry which through its backward linkages drives the 

largest amount of output generation in terms of the direct and indirect effects within the 

processes generated as a result of that industry satisfying all its final demand 

requirements is the (21) Manufacture of radio, television and communication equipment 

and apparatus industry which contributes a total of 718.688 million MTL (or 22.08% of 

total output), followed by the (33) Hotels and restaurants sector which contributes 

337.629 million MTL (or 10.37% of total output) and the (46) Public administration and 

defence industry which contributes 200.253 million MTL (or 6.15% of total output).  

The larger the share of an industry's final demand to total final demand and the higher 

the magnitude the industry's type I output (production) multiplier, the larger will be the 

resulting base year accounting multiplier measure for that industry. 

Table 4.3:Top fifteen base year accounting measures of the sector share contribution  to  

total output gross generated via direct and indirect effects. 

No Sector 
Output in 000 

MTL 

Percentage Share of 

contribution to total 

output generation 

21 
Manufacture of radio, television and 

communication equipment and apparatus 
718688 22.08% 

33 Hotels and restaurants 337629 10.37% 

46 
Public administration and defence; 

compulsory social security 
200253 6.15% 

4 Manufacture of food products and beverages 149599 4.60% 

36 Air transport 135316 4.16% 

48 Health and social work 122224 3.75% 

47 Education 116298 3.57% 

29 Construction 114687 3.52% 

42 Real estate activities 110604 3.40% 

37 
Supporting and auxiliary transport activities; 

activities of travel agencies 
105678 3.25% 

7 
Manufacture of wearing apparel; dressing 

and dyeing of fur 
97280 2.99% 

25 
Manufacture of furniture; manufacturing 

n.e.c. 
89250 2.74% 

38 Post and telecommunications 80984 2.49% 

45 Other business activities 78890 2.42% 

31 
Wholesale trade and commission trade, 

except of motor vehicles and motorcycles 
70930 2.18% 
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Figure 4.5 above, which is derived utilizing the data within Appendix 4.F, presents the 

resulting base year accounting multiplier measures for all 53 sectors. In contrast to 

figure 4.2 which displays solely the type I output (production) multipliers, the base year 

accounting multiplier measures illustrated in figure 4.5 also take account of the scale of 

final demand actually driving the multiplier effects in the base year, thus telling us just 
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how important these backward linkages actually were in the year the accounts were 

constructed. By comparing the two sets of results it may be seen has significant 

implications in relation to assessing an industry's significance within the context of the 

production structure of the economy. What is immediately observed when evaluating 

the results presented in Appendix 4.F is the number of substantial differences in terms 

of the relative ranking of each sector compared to the ranking of the SIOT type I output 

production multipliers which do not account for the relative size in terms of the amount 

of amount driven throughout the economy as a result of the strength of the backward 

linkages of that   industry. 

 

The first significant contrast in ranking maybe observed by looking at the results 

obtained for the (26) Recycling industry, which as we have already seen from Appendix 

4.E has the highest ranked type I output (production) multiplier.  However once we 

account for the economic activity supported via its backward linkages we find that this 

industry is ranked in just 47
th

 place.  Although the (26) Recycling industry had a high 

type I output(production) multiplier, in terms of the total  MTL worth of output 

generated (via its production processes) it only generates approximately  0.05% of  total 

gross output. Conversely, the (42) Real estate activities sector,  which had a low type I 

output production multiplier (ranked in 51
st
 place), once we account for the output 

driven throughout the economy via its backward linkages we note that it is now ranked 

at the 9
th

 place (see table 4.2).  Another highly contrasting result is that for the (46) 

Public administration and defence industry which as we have seen from table 4.2 is 

ranked 3
rd 

in terms of the base year accounting measure but is ranked 33
rd 

in terms of the 

magnitude of its type I output (production) multiplier.  

 

iii) SAM based type II output (production) multipliers 

 

The SIOT type I output production multipliers obtained in the previous section are 

referred to as type I because they do not capture the behaviour of households which in 

the model are considered exogenous to the productive system. Households are thus not 

included within the Leontief technical matrix A, but are considered to form part of final 

demand, f.  This in turn implies that multipliers obtained from the model fail to capture 

any additional induced effects in terms of output production which would be linked with 
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household income generation through payments for labour services and the associated 

consumer expenditures on domestically produced goods (Miller and Blair, 2009). 

 

By applying the Leontief demand driven model to the SAM for Malta for the year 2000, 

which was constructed in chapter three of this dissertation, one can obtain output 

(production) multipliers which completely capture the inter-relationships between 

revenue, income, and expenditure flows made by households and the productive sector.  

The SAM Leontief demand driven model not only captures  the direct and indirect 

effects in production (already captured in type I multipliers) but also the induced effects 

on output caused by an exogenous change in the final demand for output. These induced 

effects relate to the additional impact on domestic production caused by the demands 

for goods and services made by households induced through the additional income 

(wage income and other non-wage factor income) which is obtained via the production 

of the new output originally associated with the initial exogenous shock to final 

demand.  

 

In conventional input-output literature, type II output multipliers generally refer to the 

multipliers obtained from a closed Leontief demand driven model. The term closed 

relates to the fact that the technical coefficients matrix is closed with respect to 

households.  The closed Leontief demand driven model specified by Miller and Blair 

(2009) is derived from a SIOT and its application essentially entails enodogenizing the 

behaviour of households within the economic system by adding the row of 

compensation to employees (household income) from within the primary inputs 

component of the SIOT and the column of household consumption expenditure from the 

final demand component of the SIOT to the matrix of intermediate transactions.  

Solving the Leontief demand driven model for the household augmented technical 

coefficients matrix would generate a Leontief inverse matrix of dimension (n+1) x 

(n+1) in which each element would now capture the direct, indirect as well as the 

induced effects in output production caused by an increase in exogenous final demand.   

 

This closed Leontief demand driven model endogenizes a considerable part of the circular 

flow of income explained within section 3.3 but within the context of the derivation of 

multipliers it still does not capture the full extent of the effects of the linkages between 

institutions on income distribution, income transfers and production activities. Within the 
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closed Leontief input- output model specified in Miller and Blair (2009) the effects on 

output from the inter-linkages between the generation of other value added (non-wage 

factor income) and as a result of production activities and its redistribution amongst 

institutions which has an effect on consumption expenditure and output production as 

well as the effects on output caused by the interactions amongst institutions are 

omitted
57

.  Therefore utilizing the SAM for the derivation of type II output (production) 

multipliers not only introduces a higher level of endogeneity which better reflects the 

behaviour of the circular flow of income, it also utilizes a framework which better 

accounts for the leakages and injections occurring within the economic system by 

allowing for their proper entry/exit points within the circular flow of income (Sullivan 

et al., 2004). 

 

The generic structure of a SAM portrayed in table 3.1 from chapter three illustrated how 

the circular flow of income in an economy could be captured via the interactions 

amongst the SAM accounts.  For modelling purposes let us now assume that the SAM 

accounts discussed within section 3.3 (of chapter 3) may be divided into two distinct 

groups, a group of endogenous accounts (m) and a group of exogenous accounts (z). 

Following Thornbecke (1995), Round (2003) and Shangtong et al. (2004) let us denote 

the endogenous accounts as consisting of  the  (n) production activities, factors  (labour 

income and other value added factor income), and institutions (households and 

corporations). The other accounts within the SAM framework, namely, government, 

capital, and the rest of the world account are to be considered exogenous such that their 

behaviour is considered to be determined outside of the system.  A schematic 

representation of the SAM framework following the portioning of endogenous and 

exogenous accounts as provided by Thorbecke (1995) is depicted in table 4.4. It should 

be noted that from the practical viewpoint as long as one of the institutional accounts 

remains exogenous any number accounts within the SAM framework could be made 

endogenous, however each additional level of endogeneity incorporated within the 

                                                 
57

 Appendix 4.G  presents a comparison of the SIOT Type II output (production) multipliers obtained 

from and the SAM type II based output (production) multipliers.  The added endogeneity resulting from 

the utilization of the SAM does have an overall upward pressure across all productive sectors. On average 

this added endogeneity (measured as the difference between Type II SAM output multipliers and Type II 

SIOT output multipliers) contributes to an additional multiplier effect of 0.16 MTL worth in output 

production per 1 MTL of exogenous increase in final demand, these additional induced effects range from 

0.06 MTL to 0.33 MTL.   
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SAM Leontief demand driven model also requires an additional set of modelling 

assumptions for the results obtained from the analysis to be conceptually plausible. 

 

The simplified schematic representation of the SAM depicted in table 4.4 will enable us 

to comprehend the underlying logic behind the application of the Leontief demand 

driven model to the SAM modelling framework. As may be seen from table 4.4 there 

are three partitioned endogenous (m) accounts,  production activities, factors (labour 

income and non-wage factor income) and institutions (households and corporations).  

 

Table 4.4:  A Schematic representation of the SAM framework  

  Endogenous Accounts (m) 
Exogenous 

Accounts(z) 

Totals 

Endogenous 

Accounts 

(m) 

  Production Factors Institutions 

Gov't , 

Capital and 

Rest of the 

World 

Production  T11 0  T13   z1 y1 

Factors  T21   0 0   z2  y2 

Institutions  0 T32  T33   z3  y3 

Exogenous 

Accounts 

(z) 

Gov't , Capital 

and Rest of the 

World 

w1 w2 w3 Q  y4 

Totals  y1 y2  y3  y4   

 

The exogenous accounts (z) have been partitioned together so as to form the exogenous 

account which incorporates the income and expenditure transfers of each of the 

exogenous accounts - government, capital and the rest of the world. The sum of the 

exogenous injections originating from government, investment and exports, have been 

aggregated into three vectors of exogenous injections z1, z2, and z3.The first vector z1 

represents the total exogenous demand for the production activities resulting from 

government consumption expenditure, investment expenditure and export demand, this 

component is similar to the vector of final demand f discussed in section 4.2.  On the other 

hand z2 represents the total exogenous demand for factors, denoting the injection in terms of 

income accrued to factors for their use. The final vector of exogenous injections z3 denotes 

the exogenous income accrued to households and companies (the endogenous institutions) 

from the exogenous accounts, examples of these income transfers could for example be 

government subsidies, government benefits accrued to households or remittances from 

abroad. The element q represents the sum of all income-expenditure transfers which occur 
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amongst the three exogenous accounts. Similarly, the leakages within the economic system, 

which are effectively transfers to the exogenous accounts from the endogenous accounts as 

specified by the SAM framework are denoted by the vectors w1 which include items such as 

imports, w2 which include items such as savings and w3 which may be in the type of 

taxation. 

 

The area of inter-relations between the three endogenous accounts is represented by a 

block of [3 x 3] matrices. Block matrix T11 captures the demand for intermediate inputs 

amongst production activities, essentially capturing the same flows as the intermediate 

consumption matrix of the SIOT. Block matrix T13 captures the expenditures on output 

(products and services) by the institution accounts (households and corporations).  

Block matrix  T21 captures the distribution of value-added created by production 

activities among factors; Block matrix T32 captures the distribution of factor income 

(wage and non-wage income) amongst household and corporations and finally  block 

matrix  T33 captures the income transfers which occur within the endogenous 

institutions (Shangtong et al., 2004). The balancing identities which are inherent within 

the SAM framework (discussed in section 3.2) are also imposed on this partitioned 

structure such that all income earned by the endogenous accounts is also equal to their 

total outlays.  

 

Similar to the Leontief demand driven model generated through the use of the SIOT, the 

SAM Leontief demand driven model provides a modelling framework with which to assess 

how exogenous changes (z) determine, through their interaction within the economic inter-

linkages present in the SAM structure, the incomes of the endogenous accounts (y). Under 

the same assumptions on which the Leontief demand driven model was constructed the 

SAM may be applied as an analytical input-output model from which to derive production 

output multipliers that include direct, indirect and induced effects and which may also be 

comparable to the ones derived from the simple output multipliers utilizing the SIOT.  

 

The first step in deriving the SAM Leontief demand driven model is to obtain a matrix 

of average expenditure propensities Am
 
. The matrix of average expenditure propensities 

is derived in a similar way as was the matrix of technical coefficients A, therefore each 

element in the matrix of endogenous income-expenditure transactions is divided by the 

total income for the column account in which the element occurs. The resultant matrix 

of average expenditure coefficients Am, which is composed of different subsets of 
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coefficients (following the structure of table 4.4) may be portioned as follows 

(Thorbecke, 2000): 

 

Am =  
       

     
     

  

             (4.20) 

 

Subset A11 is equal to the standard matrix of technical coefficients which reflects the 

amount of input requirements per MTL of each production activity’s output. Subset A21 

reflects the amount of factor payments generated per MTL of output by each production 

activity. The coefficients of the subset A13 shows, on average, the purchases on each 

amount of each good or service produced made by the  institutions (in this case 

households and corporations
58

)  for every one MTL of total expenditures. The 

coefficients of the subset A32 show the amount per one MTL of total factor income 

earned by each type of factor which is allocated to the institutional accounts. Finally 

subset A33 shows, on average, the amount of income transfers between the institutional 

accounts per MTL worth of income earned by each institutional account. 

 

Therefore from the above definition of the matrix of average expenditures Am utilizing 

the same methodology already presented within section 4.2 and by also noting the fact 

that within the SAM framework total income is also equal to total outlays, it then 

follows that total endogenous income may expressed by the following relation: 

 

             (4.21) 

 

Equation 4.21 therefore states that row sums of the endogenous accounts can be derived 

by multiplying the average expenditure propensities for each row by the corresponding 

column sum and adding exogenous income z (Thorbecke, 2000).  

 

Starting from equation 4.21, by following the same mathematical computations used to 

solve the Leontief solution balance equation which generated a solution relating output 

by production activities to exogenous final demand. Solving for equation 4.21 we can 

                                                 
58

 Corporation expenditures on production activities are assumed to be 0. 
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obtain a solution which captures the relationship between endogenous incomes ym and 

exogenous injections z.  

 

Solving for the SAM Leontief demand driven model yields:  

 

                              (4.22) 

 

where the SAM Leontief inverse is denoted as: 

 

                   (4.23) 

 

This SAM Leontief inverse M
acc

 within input-output literature is also referred to as the 

SAM accounting multiplier matrix. Similar to the Leontief inverse matrix M
L
, the SAM 

accounting multiplier matrix M
acc

 is the core SAM Leontief demand driven model. It is 

from this accounting multiplier matrix M
acc

 that we may obtain output (production) 

multipliers which include the direct, indirect and induced effects on production 

activities which result from an exogenous injection in terms of changes to the final 

demand for goods and services produced. To obtain the type II output (production) 

multipliers from the SAM accounting multiplier matrix M
acc

 we first need to truncate 

rows and columns of the SAM inverse matrix which is of dimension (m x m), where m 

includes n production activities, factors and institutions accounts in such as way that the 

number of rows and columns conform with the (n x n) dimension of the Leontief 

Inverse matrix M
L 

(Carderente and Sancho, 2000). Effectively we are removing the 

rows and columns of the factor and institution accounts SAM accounting multiplier 

matrix,  M
acc

, so as to obtain a truncated version of the matrix which hold only elements 

corresponding to the total multiplier effects of the n production activities account. The 

truncated version of the SAM accounting multiplier matrix, which we will denote as 

     measures the direct, indirect and induced effects on only the n production activities 

which are caused by exogenous changes to final demand.  Let us thus define the 

elements in the truncated SAM multiplier matrix as follows: 

 

          
                 (4.24) 
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Then the type II output (production) SAM based multipliers for a sector j may thus be 

obtained from the truncated SAM accounting Multiplier inverse M
S
 via the following 

equation: 

 

               
 

 

   
             (4.25) 

 

where       , is the type II SAM based output (production) multiplier for sector j, 

derived by summing the row entries i, for the n sectors making up the endogenous 

production activities account, of the column denoting sector j from the truncated SAM 

multiplier matrix M
S
. The size of the type II output (production multiplier) is primarily 

determined by the leakages present within the economic system. If the share leakages 

such as imports use, savings or government taxation are very large in proportion to the 

overall production of output for a given industry then increasing exogenous demand for 

that sector may not have a large impact in terms of the overall domestic output 

production.  

 

It should be noted that the use of type II multipliers invokes certain assumptions with 

regards to the behaviour of households in response to marginal changes in income. The 

SAM accounting multiplier matrix assumes that the average expenditure propensities of 

the endogenous accounts are constant independent of the resulting impact in terms of 

increased income generation. This may be regarded as a strong assumption especially in 

relation to the behaviour of households, since changes in income would surely impact 

the distribution of average expenditure on goods and service demanded (Dumont, 

2003). To an extent this issue may be overcome via the derivation of a SAM fixed price 

multiplier matrix (Pyatt and Round, 1979), but since the derived output (production) 

multipliers obtained from this matrix would not be comparable to the type I SIOT 

output multipliers, it was chosen to undertake the analysis utilizing the SAM accounting 

multiplier matrix discussed in this section. 

 

From the applied perspective the effectiveness of utilizing the SAM multiplier matrix 

(and the derived multipliers) with which to assess marginal changes in production 

activity (or income/employment) caused by changes in final demand rests primarily on 

how plausible is the assumption that when household income increases, household 
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consumption expenditure also increases proportionally (thus creating the initial round of 

induced effects) for the economy being studied.  By observing the data for Malta
59

, such 

that we take labour income (compensation of employees) as a proxy for household 

income and assessing the rate of change of labour income with respect to the rate of 

change of household consumption expenditure for the period 2000 and 2010 it is 

possible to observe a stable positive correlation.   Between 2000 and 2010 labour 

income increased by an average of 4.17% per year and household consumption 

expenditure increased by an average of 3.91% per year over the same time period. 

Although here no implications are being asserted with regards to the specific causality 

between the two, the data does however suggest that there exists a positive relationship 

between changes in labour income accrued to households and household consumption 

expenditure in the case of the Maltese economy.  

 

The difference between the type II SAM based multipliers and the simple type I 

production output multipliers relates to the induced effects which are caused by the 

added endogeneity of the SAM framework. Carderente and Sancho (2000) assert that 

the induced multiplier effects on the production activities of the n sectors may be 

captured and assessed individually via the computation of the difference between the 

truncated SAM multiplier matrix M
S
 and the SIOT derived multiplier matrix M

L
. Since 

the truncated SAM multiplier matrix and the SIOT type I multiplier matrix are of the 

same (n x n) dimension, following Carderente and Sancho (2000) we may simply obtain 

a matrix of induced effects, M
u
 as: 

 

M
U
          (4.26) 

 

where the induced multiplier effects for sector j may be obtained from the matrix of the 

induced effects, M
u
 by following equation (4.27): 

 

 

             
 

 

   
  (4.27) 

 

                                                 
59

 This data was obtained from AMECO, the annual macro-economic database of the European 

Commission's Directorate General for Economic and Financial Affairs (DG ECFIN).  
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The larger the impact on output production directly caused by the existing 

interrelationships between production activities, factors and institutions (households and 

corporations) the larger the induced multiplier effects will be. The greater the share of 

factor income that is spent by the endogenous institution accounts,  rather than being 

saved or taken away by taxes, as a proportion of their total income the larger the 

induced effects
60

 and resulting SAM type II output (production multipliers) will be. 

  

Analysis of the SAM type II Output (production) Multipliers 

 

The results obtained from the derivation of the SAM based type II output (production) 

multipliers, which reflect each sector's direct, indirect and induced effects on production 

activities that results from an exogenous injection of a one MTL increase for the final 

demand for goods and services produced by that industry. These induced effects on 

production activities are generated from the additional endogeneity which is created by 

utilizing the SAM framework. In contrast to the SIOT framework just discussed the 

SAM also incorporates the behaviour in terms of the factor income generation and the 

expenditure patterns of the endogenous institutions, households and corporations, into 

the Leontief demand driven model. The induced effects effectively represent the 

additional effects on production generated from the additional successive rounds 

household consumption expenditure (corporation expenditure is 0) which originate from 

the increased factor income payments accrued to households due to the increased 

production activity. The resulting SAM type II output (production) multipliers for all 53 

sectors, with their respective ranking obtained from the SAM for Malta for the year 

2000 are presented in Appendix 4.E. The top fifteen ranked industries in terms of the 

size of the SAM type II output (production) multipliers are listed in table 4.5, as well as 

portrayed graphically within figure 4.6.   

 

The three industries with the largest type II output (production) multipliers are the (26) 

Recycling industry with a multiplier of 2.45, the (16) Manufacture of basic metals 

sector with a multiplier of 2.30 and the (50) Activities of membership organisation 

n.e.c. sector with a multiplier of 2.1. Therefore, in the year 2000, an additional MTL 

worth of exogenous final demand injection for the (16) Manufacturing of basic metals 

sector through the direct, indirect and induced effects on production generated an 

                                                 
60

 An extended analysis on SAM matrix decomposition analysis may be found in Pyatt and Round (1979). 
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average total value in production from all sectors in the economy amounting to 2.30 

MTL. Alternatively the results also indicate that an additional exogenous final demand 

injection of 1 MTL for the (16) Manufacturing of basic metals would generate 2.30 

MTL worth of output production. 

 

Table 4.5: Top fifteen SAM based type II output (production) multipliers 

 

No Industry  

Direct 

and 

Indirect 

Effects 

(Type I) 

SAM 

Induced 

Effects 

Total 

SAM 

(Type II) 

Multipliers 

26 Recycling 1.94 0.51 2.45 

16 Manufacture of basic metals 1.62 0.68 2.30 

50 Activities of membership organisation n.e.c. 1.52 0.65 2.17 

24 Manufacture of other transport equipment 1.22 0.90 2.12 

4 Manufacture of food products and beverages 1.69 0.41 2.10 

33 Hotels and restaurants 1.62 0.47 2.09 

43 
Renting of machinery and equipment without 

operator and of personal and household goods 
1.59 0.50 2.09 

45 Other business activities 1.67 0.40 2.07 

35 Water transport 1.64 0.43 2.07 

41 Activities auxiliary to financial intermediation 1.59 0.46 2.05 

8 Manufacture of leather and leather products 1.64 0.42 2.05 

20 
Manufacture of electrical machinery and 

apparatus n.e.c. 
1.68 0.36 2.04 

39 
Financial intermediation, except insurance 

and pension funding 
1.44 0.57 2.01 

46 
Public administration and defence; 

compulsory social security 
1.33 0.65 1.98 

21 
Manufacture of radio, television and 

communication equipment and apparatus 
1.82 0.15 1.98 
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 Comparing the results obtained from the SIOT type I and the SAM type II output 

(production) multiplier it may be observed that the added endogeneity from the SAM 

framework has generated a consistent upward pressure in terms of the magnitude of the 

multiplier effects for all the productive sectors in the economy. We may also note that 

the additional induced effects results in a number of substantial changes in terms of the 

relative ranking among sectors. From Appendix 4.E the most noticeable changes in 

ranking are the (24) Manufacture of other transport equipment sector, which had a type 

I output (production) multiplier of 1.22 (ranked 42
nd

) but was found to have a type II 

output (production) multiplier of 2.12 (ranked 4
th

).  The industry which suffered the 

largest drop in relative ranking due to the added endogeneity from the SAM framework 

is the (18) Manufacture of machinery and equipment n.e.c. sector which went from 

ranking 25
th

 to ranking in 42
nd

 place. 
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A better understanding of how the effects of the added endogeneity from the SAM 

framework impacts the individual sector output (production) multipliers may be gained 

by following equations 4.26 and 4.27 and thus obtaining a measure of the decomposed  

induced effects. These results, together with the relative ranking of the induced effects 

for each sector, are also presented in Appendix 4.E. The industry with the largest 
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induced effects is the (24) Manufacture of other transport equipment sector with an 

induced effect of 0.9. Following table 4.5 we can thus see that out of resulting total 

output generated by the (24) Manufacture of other transport equipment sector of 2.12 

MTL (the total SAM type II multiplier) as a result of an increment of 1 MTL in 

exogenous demand injections, 1.22 MTL is attributable to the direct and indirect effects 

in output production, whilst an additional 0.90 MTL worth of output was generated in 

response to the successive rounds of expenditure originating from the factor income 

payments accrued to households as a result of the increased production activities.  

 

The second and third highest ranked industries with the largest induced effects are the 

(49) Sewage and refuse disposal, sanitation and similar activities (0.73) and the (47) 

Education sector (0.71).    

 

From figure 4.7 we may clearly observe the decomposition of the SAM type II output 

(production) multipliers into the direct and indirect effects, reflecting the effects 

obtained from the SIOT type I output multipliers and the induced effects for each of the 

53 productive sectors. The main factor contributing to the magnitude of these induced 

effects and thus also to the discrepancies observed in terms of the relative sizes between 

the type I and type II and output (production) multipliers is the labour intensity of the 

industry. The higher the amount of labour input in terms of wages and salaries, as a 

share of total input requirements, the larger the resultant induced multiplier effects on 

production will be. Let us once again take the (47) Education section as an example 

which was found to have a relatively low type I output multiplier (ranked 50
th

). The 

underlying reason for this low multiplier effect was found to be a high labour intensity
61

 

of 67%. However, once we endogenize the income generating process of households, 

the (47) Education sector was then found to generate very high induced effects on 

production (ranking 3
rd

).  The total resulting type II output (production) multiplier for 

the (47) Education sector was found to be ranked in the 23rd place and thus to be of 

significantly more importance in terms of the production structure of the economy via 

it's inter-industry linkages then had been previously inferred from examination of solely 

the type I output (production) multipliers.   

                                                 
61

 The figures for individual sector labour intensity or alternatively labour input use as a share of total 

input requirements may be found in appendix 4.H under the column labelled labour input co-efficient. 
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The opposite may also be observed for industries which utilize a very small amount of 

labour inputs as a share of total input requirements.  A case in point is the (21) 

Manufacture of radio, television and communication equipment and apparatus sector 

which was ranked 2
nd

 in terms of type I output (production) multipliers and 1
st
 when 

accounting for the relative size of the sector. However this sector is only ranked 15th in 

terms of type II output (production) multipliers. The main reason for this fall in ranking 

order may be attributed to the low share of labour inputs to total input requirements of 

the industry, only approx 3%,  which has the result of generating a very low induced 

effect on the production activities of only 0.15 (ranking in 53rd place). 

 

4.3.2 Income and employment multipliers 

 

The output (production) multipliers derived in the previous section show where 

increases in final demand would have the greatest impact in terms of MTL of output 

generated throughout the economy. However policy makers might be more concerned 

with the impacts that additional spending might have in terms of increased household 

income and in terms of jobs created rather than just in terms of gross output production.  

 

Utilizing the SIOT and SAM input-output multiplier methodologies discussed in section 

4.3.1 it is possible derive type I and type II income and employment multiplier 

measures with which it is possible to estimate the total effects that an increase in 

production, brought about by an initial increase in final demand,  has on both household 

(labour) income and on employment. The income multiplier for a particular sector j 

would thus reflect the change in total household (labour) income generated as a result of 

an increase in the final demand for sector j. Likewise, the employment multiplier for a 

particular sector j would reflect the of amount of employment which would be created 

throughout the economy as a result of an increase in the final demand for sector j.  

 

Within the input-output literature there are two types of specifications of income and 

employment multipliers. The first type of specification may be referred to as the 

income-output and employment-output multipliers, which have been discussed up to 

this point. These are the measures described in the preceding paragraph which measure 

the overall total effects on household income and employment that are generated via the 

production processes which takes place in order to satisfy new final demand 
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requirements. The second type of specification is what may be referred to as income-

income and employment-employment multipliers. The income-income multipliers show 

for each sector j the additional household income that would be generated from an 

increase in final demand for sector j which is enough to generate an increment of 1 

MTL in the household income of the workers who are employed in sector j. Similarly 

the employment-employment multipliers for show for each sector j, show the increase 

in the number of jobs created in the economy that would be generated throughout the 

production process as due to an increase in final demand for sector j which is enough to 

create a job in sector j. Since one of the aims of this study is to provide policy makers 

with measures that estimate the possible differential effects of government spending on 

the economy by industry, then the most appropriate specification to use would be the 

income-output and employment output multipliers since they directly convert the total 

MTL value of new government spending into new income earned by households and 

new employment created (Miller and Blair, 2009). 

 

Similar to output (production) multipliers, one of the main factors which has a 

significant impact in determining the magnitude of the income-output and employment-

output multipliers relates to the extent of imports use as a share of total input 

requirements per sector;  the higher the import content within the production process of 

a sector the smaller the magnitude of the resulting multipliers for that sector will be. 

Additionally in the case of income-output multipliers the larger labour intensity, or the 

share of labour as an input with respect to the total inputs requirements per sector, the 

larger the income-output multiplier will be. Likewise in the case of employment-output 

multipliers the higher is physical employment per sector as a ratio of total output, the 

larger the magnitude of the employment-output multiplier.  

 

Additionally since we will also be deriving the SAM based type II multipliers, another 

factor which will have a significant impact in determining the size of these multipliers 

relates to the consumption pattern of households
62

. The larger the share of household 

income that is spent on consumption expenditure rather than being leaked out of the 

                                                 
62

 Although there are two institution accounts, households and corporations, since expenditure of 

corporations for goods and services produced is recorded as 0, because this information is already held 

within the intermediate consumption matrix, the focus of expenditure when talking about the endogenous 

institution accounts shall be households. 
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system via, for example savings or taxation, the larger the induced effects and thus also 

the income multiplier would be.  

 

For the type II income-output multipliers it should be noted that from the specification 

of the SAM presented within table 4.3, households may generate income from the other 

endogenous accounts in the form of factor payments, which relate to labour income and 

other value added (non-wage income). By assessing the SAM for Malta for the year 

2000 in Appendix 3.D it may be observed that households receive only 17% of the total 

other value added (OVA) generated by the producing sectors. Furthermore it was not 

possible to obtain additional information regarding the disaggregation by sector of the 

17% of OVA which is accrued to households. It was thus decided to follow 

conventional input-output literature (Miller and Blair, 2009), which by and large 

undertakes income-output multiplier analysis utilizing a SIOT framework and utilizes 

labour income (the row of compensation to employees in the SIOT, or alternatively the 

row of factor payments in terms of labour income accrued to households within the 

SAM) as the only source of household income which is attributed to households via the 

production process. 

 

i) Income-output multipliers 

 

The type I income-output multiplier
63

 for a sector j measures the additional household 

income that is generated by the direct and indirect effects on production due to an 

additional MTL worth of final demand for sector j. Type I income-output multipliers are 

derived utilizing the elements in the Type I SIOT Leontief inverse matrix M
L
 (see 

equation 4.17) which is of dimension (n x n), for the n producing sectors. In addition we 

would also require the construction of a row vector of labour-input coefficients ah , were 

each element of this vector ah  represents the labour income per MTL of output produced 

for each sector j, hence the dimension of ah is (1 x n).  The derivation of the elements 

within the vector of labour-input coefficients is illustrated in Appendix 4.H .The type I 

income-output multipliers are calculated by the multiplication of the row vector ah with 

                                                 
63

 Further discussion on the different types of income multipliers may be found in Katz (1980) and Miller 

and Blair (2009) 



173 

 

the SIOT Leontief inverse M
L
 , by employing the same mathematical notation already 

used in this section 4.3.1, this operation can be expressed as
64

:  

 

                  
 

   
             (4.28) 

 

where       represents the type I income-output multiplier for sector j, which illustrates 

the effect of an additional MTL of final demand for the output of sector j, when all of 

the direct and indirect effects in the production process are converted into an MTL 

estimate of new household income generated. Similarly we can obtain a SAM type II 

income-output multiplier for a sector j, which now includes direct, indirect and the 

induced effect in terms of an MTL estimate of new household income generated which 

results from an MTL worth of new final demand for the goods of sector j. We can 

derive these type II income-output multipliers using the row vector of labour-input 

coefficients ah and truncated SAM multiplier matrix M
S 

obtained in section 4.3.1 which 

measures the direct, indirect and induced effects on only the n production activities 

which are caused by exogenous changes to final demand.   

 

The SAM based type II income-output multipliers are calculated by the multiplication 

of the row vector ah ,(1 x n) ,with the truncated SAM multiplier Inverse M
S
,
 
which is of 

dimension (n x n). This operation can be expressed by equation 4.29:  

 

                   
 

 

   
             (4.29) 

 

From the type I and SAM based type II income-output multipliers it is also possible to 

decompose the individual direct, indirect and induced effects in terms of MTL of labour 

income per additional MTL worth of final demand for each sector. The elements of the 

vector of labour-input coefficient ah, reflect the initial direct effect on labour income 

which is generated in response to an additional MTL of final demand for each sector j. 

The separate indirect effects may be estimated based on the differences between the 

type I income-output multiplier, which incorporates both the direct and indirect effects, 

and the initial labour-input coefficient, which represents the direct effects. Similarly the 

                                                 
64

 Equations 4.29 to 4.32  are an adaptation of equations present within Miller and Blair (2009) 
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separate induced effects caused by the added endogeneity by the use of the SAM 

framework may be estimated on the basis of the differences between the type II and the 

type I income-output multipliers. Summed together the direct, indirect and induced 

effects equate to total effects reflected by the SAM based type II income-output 

multipliers. 

 

Analysis of income-output multipliers 

 

The results obtained from the derivation of both the type I and type II income-output 

multipliers are presented in Appendix 4.I. For both the type I and type II income-output 

multipliers generated the three highest ranking sectors were respectively, the (24) 

Manufacture of other transport equipment, the (49) Sewage and refuse disposal, 

sanitation and similar activities sector and the (47) Education sector.  Figure 4.8 below 

illustrates the top fifteen SAM based type II income-output multipliers. 
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Rather than presenting an assessment of the individual type I and type II income-output 

multipliers, a much more meaningful analysis of the results obtained may be derived via 

the decomposition of the SAM based type II multipliers in terms of the direct, indirect 

and induced effects on the household income generated as a result of an additional MTL 

worth of final demand for a given sector. The complete decomposition of the SAM type 

II income-output multipliers for each sector may be found in Appendix 4.J. Table 4.6 

presents the decomposition of the fifteen SAM type II income-output multipliers. 

 

Table 4.6: Decomposition of the top fifteen SAM based type II Income-Output 

multipliers 

 

No Industry  
 Direct 

Effects 

Indirect 

Effects 

SAM 

Induced 

Effects 

Total 

Income 

(SAM 

Type II) 

Multipliers 

24 Manufacture of other transport equipment 0.96 0.10 0.21 1.27 

49 
Sewage and refuse disposal, sanitation and similar 

activities 
0.67 0.07 0.18 0.92 

47 Education 0.66 0.05 0.17 0.88 

16 Manufacture of basic metals 0.48 0.18 0.16 0.83 

46 
Public administration and defence; compulsory 

social security 
0.57 0.08 0.15 0.80 

50 Activities of membership organisation n.e.c. 0.51 0.14 0.15 0.80 

48 Health and social work 0.54 0.05 0.14 0.73 

39 
Financial intermediation, except insurance and 

pension funding 
0.42 0.10 0.14 0.65 

26 Recycling 0.22 0.23 0.12 0.57 

28 Collection, purification and distribution of water 0.33 0.10 0.13 0.55 

51 Recreational, cultural and sporting activities 0.31 0.11 0.13 0.55 

52 Other service activities 0.38 0.04 0.13 0.55 

32 

Retail trade, except of motor vehicles and 

motorcycles; repair of personal and household 

goods 

0.37 0.04 0.13 0.54 

43 
Renting of machinery and equipment without 

operator and of personal and household goods 
0.26 0.15 0.12 0.53 

37 
Supporting and auxiliary transport activities; 

activities of travel agencies 
0.29 0.13 0.11 0.52 
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The results illustrated within table 4.6 provide a very clear picture of the different 

sources which contribute to the total household income generation per sector. Let us 

look at the results obtained for the (24) Manufacture of transport equipment sector 

which indicate that in the year 2000 on every one MTL of final demand for this sector 

generated on average 1.27 MTL of household income. From this total, 0.96 MTL (96 

cents) is paid in the form of salaries to the workers employed within the sector. Another 

0.1 MTL (10 cents) is paid in the form of labour income throughout all the other 

productive sectors of the economy due to the backward linkages of this sector with the 

other sectors providing its input requirements. And finally this leaves another 0.21 MTL 

(21 cents) paid in wages and salaries throughout all sectors of the economy, which 

corresponds to the resulting wages and salaries accrued to households for the labour 

services needed to generate the additional inputs required to satisfy the additional 

rounds of increased domestic consumption expenditure.   

 

By examining Appendix 4.J we note that the relative rankings between the type I and 

type II income-output multiplier measures for the 53 sectors are very stable, this 

however, is not a very surprising result. The relative size of the income-output 

multipliers is heavily conditioned by the magnitude of the sector specific labour-input 

coefficients for each sector which will eventually impact the type I and type II in the 

order of magnitude. The size of an industry's income-output multiplier is thus 

influenced by the strength of  backward linkages the industry has within in terms of 

direct, indirect and induced effects (if examining SAM type II multipliers) on 

production but crucially also on the amount of labour income it generates per MTL of 

output produced (the labour-input coefficient). What also determines the magnitude of 

the income-output multiplier of a sector is not only its labour-input coefficient but also 

the labour-input coefficients of all the industries which supply input requirements to it. 

 

Figure 4.9 presents the SAM based type II income-output multipliers for each of the 53 

sectors which also illustrates the relative share of the individual direct, indirect and 

induced effects on the household income generated as a result of an additional MTL 

worth of final demand for a given sector. 
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ii) Employment-output multipliers 

 

The employment-output multipliers derived win this section are also referred to as 

physical employment-output multipliers (Miller and Blair, 2009) because rather than 

looking at the effects in terms of monetary income,  they assess the effects of changes in 

the final demand for a sector in terms of the  physical amount of jobs created.  To obtain 

these multipliers we therefore have to assume that employment levels within an industry 

are closely tied to the amount of output generated (Bekhet, 2011). Following this 

assumption we can then derive what are known as an employment-output ratios, which 

illustrate the numbers of (average) jobs per thousand MTL of output produced for each 

sector j, we may denote the row vector of employment/output ratios as ae. The 

calculations of the employment-output ratio for each industry j are illustrated in 

Appendix 4.H. These ratios were derived by dividing the average number of people in 

employment per sector over the year 2000
65

 by the amount of gross output generated by 

sector. These employment-output ratios reflect the jobs created within the sector of 

production directly in response to an increase in production of thousand MTL worth of 

output (direct effects). It may be noted that contrary to the analysis of multipliers 

conducted up to this point rather than analysing effects in per MLT of final demand, 

these employment-output multipliers have to be assessed in terms of thousand MTL of 

output produced because both the SIOT and the SAM are denominated in thousand 

MTL implying that employment-output ratios represent the average sector employment 

per thousand MTL worth of output. 

 

The type I employment-output multiplier for a sector j measures the additional physical 

employment that is generated by the direct and indirect effects on production due to an 

additional thousand MTL worth of final demand for sector j. Type I employment-output 

multipliers are derived utilizing the elements in the Type I SIOT Leontief inverse matrix 

M
L
 (see equation 4.17) and the elements in the row vector of employment-output ratios 

ae.  The type I employment-output multipliers are calculated by the multiplication of the 

row vector of employment-output ratios ae, with the SIOT Leontief inverse M
L
. This 

operation can be expressed as follows:  

 

                                                 
65

 The figures for the average number of people employed per sector for the year 2000 were kindly 

provided by the National Statistics Office of Malta. 
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             (4.30) 

 

where       represents the type I employment-output multiplier for sector j which 

reflects the direct and indirect effects in terms of additional jobs created in the economy 

in response to an additional thousand MTL of final demand for the output of sector j. 

 

The SAM based type II employment-output multipliers are obtained by the 

multiplication of the row vector of employment-output ratios ae of dimension (1 x n) , 

with the truncated SAM multiplier matrix M
S, 

of dimension (n x n) generated in section 

4.3.1.  

 

This operation can be expressed by equation 4.31:  

 

                   
 

 

   
                   (4.31) 

 

The SAM based type II employment-output multiplier for a sector j,       , reflects the 

direct and  indirect effects as well as the induced effects (brought about by the added 

endogeneity generated by using the SAM framework) in terms of additional jobs 

created in the economy in response to  an additional thousand MTL of final demand for 

the output of sector j. 

 

We can decompose the individual direct, indirect and induced effects in following the 

same procedure undertaken for the income-output multipliers. The elements of the 

vector of employment-output ratios ah, reflect the initial direct effect in terms of jobs 

created in response to an additional thousand MTL of final demand for each sector j. 

The separate indirect effects may be estimated based on the differences between the 

type I employment-output multipliers which incorporate both the direct and indirect 

effects, and the initial employment-output ratio, which reflects the direct effects. 

Similarly the separate induced effects caused may be estimated on the basis of the 

differences between the SAM based type II and the SIOT type I employment-output 

multipliers. Summed together the direct, indirect and induced effects equate to total 

effects reflected by the SAM based type II employment-output multipliers. 
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From Appendix 4.H it may be noted that the employment-output ratio for the (4) 

Mining and Quarrying industry results in an employment-output ratio of 0.073, 

indicating that  in the year 2000 the direct effects of an increase in production of a 

thousand MTL worth of output created an average of  0.073 new jobs.  Therefore 

analysing the direct, indirect and induced effects in the context of only a thousand MTL 

increase in final demand yields results which portray a somewhat ambiguous 

interpretation given that generally employment statistics are not evaluated in terms of 

fractions but rather in terms of whole integers.  It was thus decided that the analysis of 

the employment-output multipliers in this section should be conducted in the context of 

the effects on employment caused by an additional million MTL increase in final 

demand and the resulting multipliers will be rounded as to obtain multipliers which may 

be more understandably interpreted in the context of job creation.  

 

Analysis of employment-output multipliers 

 

The resulting type I and SAM based type II employment-output multipliers in per 

million MTL are presented in Appendix 4.K. The industry with both the largest type I 

and type II employment-output multipliers is the (16) Manufacture of basic metals 

sector. Looking solely at the type II employment-output multiplier we may thus infer 

that for this industry in the year 2000 an average of 258 jobs were created through 

direct, indirect or induced effects on production in order to satisfy 1 million MTL worth 

of this sector's final demand. Similar to what we observed for the case of the income-

output multipliers the larger the direct, indirect and induced effects on production are, 

the larger the employment-output ratio (ae, numbers of jobs per thousand MTL of output 

produced) for that industry and its supplying industries and the larger the total effects in 

terms of job creation. Hence what determines the magnitude of the employment-output 

multiplier of a sector is thus not only the employment-output ratio of the sector itself but 

also the employment ratios of the industries which supply its input requirements.  

 

Via the decomposition of the SAM type II employment-output multiplier we can thus 

evaluate the individual direct, indirect and induced effects in terms of job creation 

generated as a result of an additional 1 million MTL worth of final demand for a given 

sector. The results of the decomposition for each of the 53 sectors are presented in 

Appendix 4.L, as well as illustrated in figure 4.10 below.   
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The industries with the top fifteen SAM type II employment-output multipliers 

decomposed into direct, indirect and induced effects in terms of jobs created per million 

MTL of final demand are listed in table 4.7 as well portrayed graphically within figure 

4.11. 
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Table 4.7:  Decomposition of the top fifteen SAM based type II Employment-Output 

multipliers per million MTL 

 

No Industry  
 Direct 

Effects 

Indirect 

Effects 

SAM 

Induced 

Effects 

Total 

Employment-

output(SAM 

Type II) 

Multipliers 

16 Manufacture of basic metals 192 34 31 258 

52 Other service activities 194 9 25 228 

24 Manufacture of other transport 

equipment 
144 18 41 203 

32 
Retail trade, except of motor 

vehicles and motorcycles; repair 

of personal and household goods 

130 8 25 163 

47 Education 101 9 33 143 

49 
Sewage and refuse disposal, 

sanitation and similar activities 
94 11 34 139 

29 Construction 92 19 20 131 

3 Mining and Quarrying 73 30 21 124 

48 Health and social work 82 10 28 120 

31 Wholesale trade and commission 

trade, except of motor vehicles 

and motorcycles 

86 9 24 119 

46 Public administration and 

defence; compulsory social 

security 

71 15 30 117 

8 Manufacture of leather and 

leather products 
56 41 19 116 

15 Manufacture of other non-

metallic mineral products 
59 31 19 109 

30 Sale, maintenance and repair of 

motor vehicles and motorcycles; 

retail sale services of automotive 

fuel 

74 12 23 109 

26 Recycling 33 50 23 106 

 

Taking the case of the (47) Education sector which as we have already seen is a highly 

labour intensive sector, we find that the generated type II employment-output multiplier 

estimates that an increase of 1 million MTL worth in final demand for educational 

services through direct, indirect and induced effects on production would end up 

creating a total of 143 new jobs. Out of these 143 new jobs created, 101 new jobs are 

generated directly within the educational sector, 9 jobs would be created amongst the 

other productive sectors of the economy due to the backward linkages of this sector 

with the other sectors providing its input requirements. And finally, this leaves another 
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33 jobs which would be created throughout all sectors of the economy which are a result 

of the induced effects. 

 

 

 

 

 

The industries with the lowest SAM type II employment-output multipliers would  be 

those industries which either have very low direct, indirect and induced effects on 

production, and/or  a very low labour intensity (and also require inputs from industries 

which themselves also have a low labour intensity in production). The (42) Real estate 

activities sector which on average only creates 32 jobs per million MTL of final demand 

(ranked 51
st
) has both a very low employment-output ratio of 7 jobs per million MTL as 

well as a very low SAM based type II output multiplier of 1.54 ranked 49
th

. 
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The (21) Manufacture of radio, television and communication equipment and apparatus 

industry is ranked last in 53
rd

 place
 
because on average is found to create only 19 jobs 

per million MTL of final demand.  This is so despite having a large type I output 

(production) multiplier of 1.82 (ranked 2
nd

)
 
and an above average type II SAM output 

(production) multiplier of 1.98 (ranked 15
th

). What may however be observed  is that 

not only does this industry have a low employment-output ratio of 4 jobs per million 

MTL, but moreover, by examining the SAM or the SIOT it may be noted that it supplies 

an overwhelming 42% of its total input requirements from itself. This thus explains why 

from Appendix 4.L we can see that this sector ranks 52
nd

 also in terms of the jobs 

created via the indirect effects in production.  

 

 

4.3.3 An application of the non-complete hypothetical extraction 

method 

 

The aim of this methodology, originally developed by Strassert (1968), is to examine 

inter-industry relations by analysing the overall effects on gross output caused by the 

hypothetical extraction of an industry. Extracting an industry from the economic system 

means that the extracted industry no longer requires intermediate inputs from other 

industries (including itself). This implies that the direct as well as the indirect effects 

which lead to increased rounds of production necessary in order to supply further input 

requirements have now been extracted from the production process. It is within this 

context that hypothetical extraction methods have often been utilized for the estimation 

of backward linkage measures. By extracting an industry from the input-output system 

one is also extracting the backward links in terms of input requirements which that 

extracted industry has with the other industries within the production process. The 

underlying premise behind this type of methodology is to evaluate the importance of an 

industry by measuring the overall impact on output production caused by the 

hypothetical extraction of that industry. 

 

Following Andreosso-O'Callaghan and Guoqiang (2004), let us start from the solution 

equation of the Leontief demand driven model which was analyzed in section 4.2.3 

(equation 4.14). The equation states that            , where A, the matrix of 

technical coefficients is an (n x n) dimension matrix and x and f are (n) dimensional 



185 

 

vectors. By assuming that one sector, the k
th

 sector is extracted such that a new matrix 

of technical coefficients    is obtained with the k
th

 row and k
th

 column being deleted. 

Hence the Leontief demand driven model solution equation can now be re-written as: 

 

  (k) = [I -     (k)] 
-1    (k)  (4.32) 

 

where     (k) is an (n-1) x (n-1) input matrix since the k
th

 sector was deleted from A and 

      and   (k) are (n-1) dimension vectors obtained by deleting the k
th

 row 

corresponding to output vector x and final demand vector, f, respectively. 

 

Given the vectors of final demand, f and    (k) , it should follow that the total obtained 

from the summation of       from the Leontief demand driven model should be less 

than the results obtained from the summation of vector x : 

 

     (k) <     for i = 1, 2, …, k-1, k+1, … n.   (4.33) 

 

The linkage measure originally developed by Strassert (1968) can then be found as the 

sum of the differential between the output vector x excluding the k
th

 element and       .  

 

S (k) =              
 

        
   (4.34) 

 

The measure of the effect of the extracted sector k on total output is thus derived from 

equation 4.34, where S(k) denotes the measure of the impact of the extraction of sector k 

on the productive output of the economy.   

 

Dietzenbacher and van der Linden (1997, p.236) argue that there is considerable 

conceptual limitation with regards to the application of the original extraction method. 

They assert that “the hypothesis of simply scrapping an entire sector from the economy 

seems to be rather excessive"(Dietzenbacher and van der Linden, 1997, pg 236). In 

order to overcome this limitation they suggest improving on the original method by 

implementing a non-complete hypothetical extraction method.    
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The basic idea behind the Dietzenbacher and van der Linden (D-L) non-complete 

hypothetical extraction method relates to the interpretation of backward linkages which 

should only reflect a sector’s dependence on the inputs produced within the production 

system. It then follows that only these inputs should be hypothetically eliminated in 

order to effectively measure the backward linkages. They assume that a sector’s input 

requirements are now delivered from outside the system, e.g. imported, leaving the 

overall technical production process unaltered. Hence in contrast to the original 

hypothetical extraction method, rather than being completely eliminated, the input 

requirements of the other sectors in the economy for the output of the extracted sector j 

are assumed to be imported, but the input requirements of sector j from the other 

domestic industries are still set to remain zero. The resulting discrepancies obtained by 

comparing actual total output production with the total output production generated in 

the hypothetical situation would be attributed to two factors. The first and most 

straightforward is that after the extraction of a sector the other sectors in the system no 

longer contribute to its final demand. The second is linked to the fact that to satisfy the 

final demand of the other sectors, deliveries, would be required from the extracted 

sector. However, for the extracted sector to deliver these inputs, additional purchases 

would have to be made from the other sectors, purchases which in this hypothetical case 

have been omitted and thus contribute to decreasing overall output. 

 

To assess the methodology put forward by Dietzenbacher and van der Linden (1997) 

(D–L) a framework first introduced in the context of inter-industry linkage 

measurement by Cella (1984) will be employed. The following framework has been 

used to describe the D-L methodology in several papers including Miller and Lahr 

(2001), Andreosso-O'Callaghan and Guoqiang (2004) and Temurshoev (2004). The 

starting point before estimating the D-L linkages measure is to consider the standard 

representation of an n-sector basic balance equation of Leontief’s demand driven model 

in matrix representation (equation 4.11) and rewrite this equation in a partitioned 

structure:  

 

   
  
  

   =   
      

      
    

  
  

    +     
  
  
    (4.35) 
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Following the portioned structure in equation 4.33 all the sectors in the economy can be 

divided into two distinct groups, group j and group r which sell and buy intermediate 

products to and from each other and also between the individual groups. These two 

groups also produce their own output as represented by the output vectors xj and xr, and 

have their own final demand shown by vectors fj , fr., where the technical coefficients of 

matrix A has been partitioned so that k sectors (k < n) are shown in the upper left square 

sub-matrix identified as Ajj.  

 

The Leontief inverse matrix of the above partitioned matrix A can be expressed as: 

 

M
L
 = (I- A)

-1  
  =  

          

                             
     (4.36)  

 

where H = (I -                and     = (I –    ) 
-1 

.  The solution to the Leontief 

demand driven model may be written as  

 

x =   
  
  

   =    
          

                             
      

  
  
   (4.37) 

 

From the above equation the vector for actual productive output (x) may be computed 

utilizing the Leontief Inverse and the vector for final demand. However, as previously 

mentioned the D-L method assumes that a sector’s input requirements are now 

delivered from outside the production system, e.g. imported. Hence let us now assume 

that group j consists of the one sector for which we want to calculate the effect on 

productive output on the economy resulting from its hypothetical extraction and group r 

consists of the other (n-1) sectors. From equation 4.36 illustrating the partitioned matrix 

of technical coefficients, follows that if sector j purchases no inputs from neither of the 

production sectors including itself, it must be that all the elements of column j in input 

coefficient matrix are equal to 0, such that sub-matrices Ajj and Arj are set equal to 0, 

where Ajj denotes the input co-efficient of sector j to itself and Arj denotes the input 

coefficient vector of sector j to other sectors. The extracted Leontief basic balance 

equation can therefore be expressed as: 

 

    (j) =  
   
   

   =   
    

    
    

   
   

    +     
  
  
    (4.38) 
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where          represents sector j’s output and the output vector r of the remaining sectors 

r; fj , fr represents the final demand of sector j and the final demand vector of the 

remaining sectors r, and where    (j) denotes the total output vector generated after 

extracting sector j.   

 

Under this hypothetical extraction Ajj and Arj equals 0, resulting in a new matrix of 

technical coefficients as expressed in equation 4.38.  The Leontief Inverse with the 

corresponding extraction conditions, is then given by    . 

 

                            = (I-  )-1 
  =    

          

     
             (4.39) 

 

where H = I and     = (I –    ) 
-1 

. The solution for the extracted output can be 

obtained directly by solving the Leontief demand driven model for the total output 

vector   (j):  

 

  (j) =  
   
   

    =    
         –     

  

    –     
  

      
   
   

    +     
  
  
              (4.40) 

 

Defining the total change in productive output as a result of the hypothetical extraction 

of sector j (denoted by    
 ) as the sum of output reductions in all sectors due to the 

extraction of sector j it is obtained:    

 

                                                 
  = e ` [x –   (j)]     (4.41)   

 

where e is a column summation vector (that is    = 1 for all r). Dietzenbacher and van 

der Linden (1997) note that the magnitude of the resulting discrepancy in output 

production expressed by equation 4.39 is determined by the combination of two factors, 

the size of sector j and the dependence per unit of output (the size of the output 

multipliers).  

 

Carderente and Sancho (2006) suggest another improvement on the HEM methodology 

by arguing that such methods fail to include critical links which go beyond the inter-
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sectoral ones. They note that "a productive sector's role is that of producing but also 

that of generating and distributing income among primary factors and households as a 

result of production. Thus when measuring a sector's role, the income generating 

process should not be omitted if we want to elucidate the sector' economic role." 

(Carderente and Sancho, 2006, p.1).  The true impact of a sector on the economy should 

be reflected not only in terms of loss of the productive output, but also in terms of the 

loss of labour payments and factor payments that originate from the productive 

processes of the sector itself. Moreover the D-L measure discussed above is based on 

the input-output Leontief demand driven model which fails to capture the additional 

impacts on output production which are produced through the income generating and 

income redistribution process.  A simple way of accounting for the missing income 

links, which are not present within the standard HEM methodology, would be to use the 

SAM framework. 

 

As previously specified in section 4.3.1 the general structure of a SAM is made up of a 

number of m endogenous accounts which consist of the n producing sectors, the primary 

factors, and institutions (households and corporations) as well as number of exogenous 

accounts z, the capital account which describes the flow of savings and capital, the 

government account and a rest of the world (external) account.   

 

Following Carderente and Sancho (2006) let us now define total income as represented 

by a column vector Y, total endogenous income by the column vector     and total 

exogenous income by the column vector   . This notation helps to portion the SAM into 

the corresponding sub matrices: 

 

Y =    
  
  

    
      

      
   

  
  

     4.42 

 

From equation 4.21, in section 4.3.2 , which represents the SAM balance equation for 

the Leontief demand driven model one can obtain an expression for the component of 

endogenous income   as a function of exogenous income    as follows: 

 

                         (4.43) 

                        (4.44) 
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                  (4.45) 

                        (4.46) 

 

where the SAM Leontief Inverse matrix is:    

 

                   (4.47)  

 

and the vector of exogenous income is:   

 

Z   =                     (4.48) 

 

Equation 4.46 expresses the solution of the Leontief demand driven model for the 

specification required by the SAM. If the SAM framework was such that the 

endogenous account was to be the n production sectors, then Amm would be equal to the 

technical coefficients matrix obtained from the n dimensional input-output, model then 

this would imply that: 

 M
SAM

 would be equal to the Leontief inverse M
L
 obtained from the input-output 

model.  

  Ym would be equal to the vector of sectoral output x.  

 The vector  Z =          would be equal to the column vector of final demand, f.  

 

 If the production accounts n were set as the only component of endogenous income, the 

exact same results that were obtained from the non-complete hypothetical extraction 

method utilizing the SAM framework would have been obtained utilizing the standard 

input-output framework just previously explained within this section.  

 

The application of the SAM framework as specified within section 4.3.1 however 

imposes the assumption that now the extracted sector j not only does not undertake 

purchases of inputs from domestic industries and also no longer contributes to the 

economy in terms of labour income, factor income and transfers to households. The 

vector of endogenous output where no extractions have taken place can be defined 

as   , this follows that the total endogenous output produced by a sector j is equal to 

   (j). Following the same procedure undertaken for the non-complete hypothetical 
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extraction method just explained within this section, sector j is extracted from the 

endogenous matrix of technical coefficients Amm , thus setting the j
th

 column equal to 0. 

Via the application of the SAM Leontief model a new vector of total endogenous output 

is derived with sector j extracted       . Defining the total change in gross output as a 

result of the hypothetical extraction of sector j (denoted by    
 ) as the sum of output 

reductions in all sectors due to the extraction of sector j leads to:    

 

                                                 
    = e ` [      –    (j)]  (4.49) 

 

The impact on overall output as a result of the extraction of a sector j utilizing the SAM 

framework,     
     would be considerably larger than what was obtained for extraction 

of the same sector j via the input-output framework    
   due to the larger endogeneity 

incorporated within the derived SAM Leontief inverse matrix M
SAM

. 

 

 Analysis of results obtained via the D-L hypothetical extraction method 

 

The results of both the hypothetical extraction method by Dietzenbacher and van der 

Linden which utilizes the SIOT framework and the results of the variation to this 

method introduced by Carderente and Sancho (2006) which utilizes the SAM are 

presented in Appendix 4.M. The results illustrate the gross output in terms of thousand 

MTL which would result from the hypothetical extraction (closure) of an industry. Both 

the D-L method utilizing the SIOT and the D-L method utilizing the SAM provide 

measures which can be used as an estimate of the backward linkages of an industry but 

also account for the relative scale of the sector.  

 

The basic premise of this methodology is that once the sector shuts down, its' inputs 

requirements would no longer be needed (and thus produced). Hence the economy 

would not only suffer a loss in terms of direct output production lost but also in terms of 

the indirect and induced effects (if using the SAM) on production. The SAM D-L 

measure also accounts for the loss in factor income and the resulting direct, indirect and 

induced effects which this loss has on overall output. The SAM D-L measure of the 

hypothetical extraction of an industry is a measure which more closely reflects the 

possible real impact in terms of the total loss in output generated due to a closure of an 
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industry. This is because this measure takes into account the total effects on output   

caused by decreased factor income, which would otherwise be generated by that 

industry, such as the losses accrued to household income due to the loss in employment 

caused by the closure of that industry.  

 

From Appendix 4.M we note that in terms of the relative ranking of both the SIOT and 

the SAM D-L based measures the top two industries are the (21) Manufacture of radio, 

television and communication equipment and apparatus sector and the (33) Hotels and 

Restaurant industry.  By assessing the figures obtained in Appendix 4.M it may be 

observed that although there are a number of minor differences between the rankings of 

the individual sectors from the two methods, one of the largest discrepancies results in 

the (47) Education sector which, once the loss of factor income is included and the 

induced effects are incorporated into the production processes, rises in rank from the 

18
th

 place in SIOT D-L measure to the 5
th

 place in the SAM D-L measure of gross 

output loss. Although the results of both methods are presented in  table M.1 as well as 

illustrated graphically within figure M.1,both found within Appendix 4.M,  this section 

shall focus primarily on the results obtained from the SAM D-L based method since the 

measures obtained from this method are a better reflection of the possible effects of a 

hypothetical extraction (or closure) of an industry and thus may be of better use to 

policy makers both in terms of trying to establish the relative importance between 

sectors (based on the structural characteristics of the Maltese economy in the year 2000) 

and in terms of evaluating the overall economic impact in terms of gross output which 

may result from the shutdown of a particular industry.  

 

The top ranked fifteen sectors which generated the largest gross output effect of 

extraction via the SAM D-L method are listed in table 4.8 and illustrated graphically 

within figure 4.12. 
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Table 4.8: Top fifteen sectors with the largest gross output effect of extraction via the 

D-L HEM applied to the SAM framework. 

No  Industry 
Gross Output 

in 000 MTL 

21 
Manufacture of radio, television and communication 

equipment and apparatus 
765355 

33 Hotels and restaurants 654757 

46 Public administration and defence; compulsory social security 526087 

45 Other business activities 363386 

47 Education 355820 

48 Health and social work 319176 

4 Manufacture of food products and beverages 308933 

42 Real estate activities 303122 

29 Construction 300505 

39 
Financial intermediation, except insurance and pension 

funding 
291839 

31 
Wholesale trade and commission trade, except of motor 

vehicles and motorcycles 
272969 

37 
Supporting and auxiliary transport activities; activities of 

travel agencies 
264252 

38 Post and telecommunications 246501 

36 Air transport 236584 

32 
Retail trade, except of motor vehicles and motorcycles; repair 

of personal and household goods 
215447 
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Figure 4.13 also illustrates graphically the amount of gross output loss per sector based 

on the SAM D-L method.  From figure 4.13 it is thus possible to easily identify the 

relative difference in the size of the effects between all of the 53 sectors. 
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From figure 4.12 and figure 4.13 we thus observe that the three industries with the 

largest effects in terms of gross output loss which would result from their hypothetical 

extraction are the (21) Manufacture of radio, television and communication equipment 

and apparatus with loss in terms of output to the economy of 765.355 million MTL,  the 

(33) Hotels and restaurants industry with a loss in terms of output of  654.757 million 

MTL and the (46) Public administration and defence sector with a loss in terms of 

output of 526.087 million MTL. 

 

The three industries with the smallest effects in terms of gross output loss which would 

result from their hypothetical extraction are the (16) Manufacture of basic metals with a 

loss in terms of output to the economy of 3.097 million MTL, the (19) Manufacture of 

office machinery and computers with a loss in terms of output of 2.566 million MTL 

and in last place the (12) Manufacture of coke refined petroleum products and nuclear 

fuels with a loss in terms of output to the economy or 0.689 million MTL.  

 

What may be observed from the results obtained is that although these measures are 

based on the SAM framework and thus are supposedly positively related to an industry's 

labour-inputs as a share of total input requirements (or labour intensity) we find that 

sector size plays a much more dominant role in determining the ranking and thus the 

relative importance of each sector. From the previous sections of this chapter it was 

observed how the multiplier measures for the (16) Manufacture of basic metals sector 

which also included the induced effects derived from using the SAM framework such as 

the SAM type II output (production) multipliers, the SAM type II income-output and 

the SAM type II employment-output multipliers consistently ranked the industry within 

top places. However as we have just seen the way in which relative size effects are 

accounted for in the SAM based D-L methodology effectively results in the (16) 

Manufacture of basic metals sector ranking third to last. 
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4.4 Conclusion 

  

The main aim of this chapter was to undertake a detailed study of the production 

structure of the Maltese economy which was based on the inter-industry linkages, 

obtained utilizing the highly disaggregated SIOT and SAM for the Maltese economy for 

the year 2000, constructed in the preceding chapters of this dissertation. The study 

provided in this chapter was carried out via the application of input-output analysis.  

Section 4.2 presented an overview of the basic input-output methodology focusing 

primarily on the Leontief demand driven quantity model.  This model represents the 

foundation on which the subsequent empirical analysis presented in section 4.3 is based. 

Furthermore section 4.2 describes the derivation of the Leontief demand driven quantity 

model together with the main assumptions and limitations providing an appropriate 

context within which to evaluate the results obtained from section 4.3. 

  

In section 4.3 we derived several multiplier measures in order to undertake a thorough 

study of the production structure of the Maltese economy whereby it was possible to 

appraise the various characteristics of each sector in the economy based on the inter-

industry linkages an industry has with the other production sectors, using the SIOT 

framework, but also via the inter-linkages that industry has with households, by using 

the SAM framework. 

 

The various multipliers  generated in section 4.3 not only portrayed a clear picture of the 

characteristics exhibited by the production structure of the Maltese economy in the year 

2000 but also provided policy makers with a range of estimates which could be used 

(keeping in mind the modelling limitations) to estimate the differential effects of an of 

increase in government consumption expenditure by one additional MTL in terms of 

either an additional output, additional household income or even additional jobs created.  

 

Moreover, we also derived measures which enabled us to incorporate the size effects of 

an industry within our analysis of inter-industry relations, was found to have a 

significant impact in relation to identifying the relative importance of each industry. 

From the analysis attained from the Dietzenbacher and van der Linden (1997) 

hypothetical extraction method (applied to the SAM) we derived estimates of the 
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potential detrimental effects in terms of the loss of gross output that could result 

because of the direct, indirect and induced effects in terms of lost production but also in 

terms of loss of factor income that could result via the closure of a particular industry. 

These measures can be of use to policy makers particularly in a scenario where the 

government is endowed with a limited availability of financial resources and is faced 

with the task of formulating a number of targeted policies aimed at aiding the struggling 

industries in the economy. 

 

From the SIOT and SAM based output production multipliers  it is possible to assess the 

direct, indirect and induced effects in terms of output production that  are generated as a 

result of an incremental increase in the final demand of a given sector output. Two 

industries which ranked in the top fifteen for both these measures are the (26) Recycling 

sector and the (21) Manufacture of radio, television and communication equipment and 

apparatus sector. However once we account for relative size effects in terms of gross 

output the industry which was found to have the overwhelmingly largest effects and was 

found to consistently rank first for both the base year accounting multiplier measures 

and the D-L Hypothetical extraction measuring (using both the SAM and SIOT 

variations) was (21) Manufacture of radio, television and communication equipment 

and apparatus sector.  From the income-output and employment-output multipliers we 

also evaluated the effects on income generated and employment created on average for 

the year 2000 per MTL (or million MTL) of exogenous final demand injections for each 

industry.  From these two measures the we found two of the industries which rank 

amongst the highest in terms of household income and  new jobs created per MTL of 

exogenous injections in final demand were the (16) Manufacture of basic metals and the 

(24) Manufacture of other transport equipment sector.  

 

By assessing all the individual measures generated in section 4.3 it is possible to obtain 

a very clear picture of the strength of the inter-industry relations amongst industries but 

also identify how the strength of these relations impacted the Maltese economy in the 

year 2000 in terms of productive output generated,  household income generated and 

employment created.  Evaluating the results obtained from each method for a single 

industry may provide policy makers with a broad range of analytically derived estimates 

with which to evaluate the strategic importance of a specific industry within the context 

of the national economy.  
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Malta is small island state in which the tourism industry plays a significantly role in 

determining economic prosperity (Briguglio, 2011) such that in its peak (in 1993) 

tourism alone was estimated to account for approximately 25% of GDP. By applying 

the approximation suggested in Flecther (1989) which utilizes the hotels and restaurant 

industry as a proxy for the tourism industry and by utilizing the result obtained from 

section 4.3 we can thus provide policy makers with analytically derived estimates of the 

impacts generated throughout the economy by the tourist industry for the year 2000.   

 

From the results obtained in section 4.3 we can infer that in the year 2000, an additional 

million MTL worth of exogenous final demand injections for the (33) Hotels and 

restaurants industry (tourism sector) through the direct, indirect and induced effects on 

production would have generated an average total value in production from all sectors 

in the economy amounting to 2.09 million MTL, would have generated an average 

increase in household income of 0.5 million MTL and would have created 84 new jobs. 

Moreover we may also assess the significance of the tourism sector by evaluating the 

hypothetical effects on the gross output on the economy resulting from  hypothetical 

shutdown on the (33) Hotels and restaurants industry (tourism sector) which would 

result in loss of gross output production and factor income amounting to 654.757 

million MTL, approximately 20% of total gross output. The results obtained from this 

study can be utilized to derive a large number of industrial policy recommendations.  

 

The results presented above should however be evaluated with caution. One should 

always keep in mind the implications of the underlying modelling assumptions, 

discussed in section 4.2.2, when interpreting the estimates obtained from the different 

measures. The estimates derived in this chapter are contingent upon the economic 

conditions which prevailed in the year in which the input-output table was constructed, 

that is the year 2000. Therefore, they are based on an economic scenario in which all the 

demand and supply requirements have already been satisfied at the given level prices 

present in the year 2000. In the context of evaluating the possible economic impact of 

future policy changes which affect the structure of final demand, such as a change in 

government expenditure programs, the modelling assumptions upon which the Leontief 

demand driven model is based play a highly significant role. The assumptions and 

limitations imposed by the Leontief demand driven model have to be taken into account 

when interpreting the type I and type II output (production), income-output and 
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employment-output multipliers as measures with which to assess the potential impacts 

of specific policy changes on the economy.      

 

The first main implication of these assumptions in the context of policy formation is 

that the standard Leontief input-output model is designed to only evaluate the economy 

wide impacts resulting from a change in final demand. The production of output, which 

has a direct effect on income generation and employment, responds only to changes in 

final demand. The Leontief demand driven model not only does not allow for any 

meaningful analysis of supply side policy measures but it also assumes that the supply 

side of the economy is completely passive to any policy changes directly affecting the 

demand side of the economy (Hermannsson et al., 2003).  When conducting an impact 

or multiplier analysis via the use of the Leontief demand driven model it is important 

for policy makers to understand that the estimates obtained represent a response by 

industries to a policy action which is based on the average relationships (due to the 

assumption of fixed technical coefficients) observed in the base year for which the 

SIOT was constructed and not the potential future marginal response that industries will 

have to that policy action.    

 

Moreover as discussed in section 4.2.2 the Leontief demand driven model follows the 

assumption of perfectly elastic factors of production, implying no supply constraints. 

This means that if  a study is carried out to analyse the impact on output, employment 

and income that an increase in government expenditure via, for example, an increase in 

the expenditure on the products produced by the (1) Agriculture, Fishing and Forestry 

industry, the Leontief demand driven model automatically assumes the availability and 

abundance of any required inputs.  This implies that there is availability of skilled (or 

unskilled) labour as well as availability of agricultural land necessary to satisfy all new 

final demand requirements. 

 

The lack of supply side constraints also gives rise to another issue which needs to be 

evaluated when assessing the possible implications on the economy of a change in 

government expenditure programs, which is the fact that governments are assumed not 

to have budget constraints (Carderente and Sancho, 2012). If policymakers decide to 

increase government expenditure on the products of one or of a number or industries, 

this implicitly means that government will be faced with either reducing expenditure on 
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other products, increasing taxes (negatively affecting household consumption) or 

undertaking additional borrowing, which would reduce expenditure in future periods.  

However, the Leontief demand driven model does not take into account any 

compensating adjustments which would need to be implemented at the current period or 

in the future periods in order for the possible increase in government expenditure to 

occur. Furthermore not only does the Leontief demand driven model assume that factors 

will always be abundant, but also, that the prices of those factors are unaffected by 

resource reallocation (Carderente and Sancho, 2012). This is because the Leontief 

demand driven model follows the assumption of fixed prices. Therefore, it is presumed 

that any additional labour demand which might result from the increased production 

activities does not have any impact on the wage determination process since wages are 

assumed to remain constant. The price adjustment mechanism which acts as a signal to 

induce changes in the consumption patterns of producers and consumers is ignored.  

 

Examining the literature on input-output analysis there seems is evidence that the 

multiplier estimates derived from the Leontief demand driven model tend to 

overestimate the real impact on the economy caused by an exogenous increase in final 

demand (Ten Raa and Rueda-Cantuche, 2007). The reason the derived multiplier 

estimates are not being fully realized in actuality is due to the fact that most economies 

do not have the levels of excess capacity assumed by the Leontief demand driven 

model, especially in the short run for which most impact analysis is conducted. 

However, an alternate interpretation has been provided for the multipliers derived from 

the Leontief inverse which is based on the notion that since factors of production are 

assumed to be perfectly elastic, hence the Leontief demand driven model may be 

interpreted as a long run model (Charney and Vest, 2003). This implies that the 

estimates obtained from the various multiplier measures may be viewed as representing 

the long run multiplier effects on the economy.  The realization of the (long run) 

economic impacts implied by the resulting multipliers obtained in this chapter is also 

contingent on how effective policy makers can be at relaxing labour market and 

capacity constraints in such a way as to reduce the supply constraints which are 

inherently imposed on the Maltese economy due to it being a small island economy.   
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Appendix 4.A: Numerical example of the Leontief Demand Driven 

Model 

 

This numerical example aims to provide further understanding of the Leontief demand 

driven model. Although the Leontief demand model driven  model may be  examined 

by focusing on the  meaning  of the  static accounting inter-industry relations within this 

example I chosen to  explain the model  by examining the impacts that changes to the 

level of final demand  may have on overall output, utilizing the modelling framework 

explained within section 4.2.3. The reason for this is that the static accounting 

interpretation of the results obtained from Leontief demand driven model will be 

explained in sufficient detail within section 4.3. For this example, the numerous 

elements of both final demand and primary inputs (including imports) have been 

aggregated into two individual elements. It should also be noted that the hypothetical 

input-output table below is in monetary terms. This implies that the following example 

accurately portrays the Leontief demand driven model as is described within chapter 

4.2.3. 

 

Let us commence the example by assuming that there are only two industries operating 

within a hypothetical closed economy, namely, the agricultural industry and the 

manufacturing industry. The hypothetical input-output table in monetary terms (million 

MTL) for this economy is illustrated within table A.1 below.  From this table we 

observe that from the total output produced by the agricultural industry of 110 million 

MTL, 20 million MTL worth of products is purchased directly by the agricultural 

industry for agricultural production, 40 million MTL worth of agricultural products are 

purchased by the manufacturing industry for manufacturing production and the 

remaining 50 million MTL worth of agricultural products is destined for final demand.   

The disaggregation of the total output production by the manufacturing industry 

amounting to 190 million MTL can also be observed by reading along the 

manufacturing industry row. This hypothetical economy therefore generates a value of 

total output from both sectors which amounts to a total of 300 million MTL.   
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Table A.1: Transactions table for a hypothetical economy (in Million MTL) 

  Agriculture Manufacturing 

Final 

Demand 

Total 

Output 

Agriculture 20 40 50 110 

Manufacturing 30 70 90 190 

Primary Inputs 60 80 

  Total Inputs 110 190 

   

As is described within section 4.2.3 the first step required to implement the Leontief 

demand driven model is to generate the technical (or input-output) coefficients matrix.  

The technical coefficients matrix is found by dividing the elements within each column 

(which represent the industry's input requirements) of the intermediate consumption 

matrix (Z0) by the total output (row sum, x'0) of each industry. If we utilize matrix 

notation to define:    

 

     
    
    

                 
   
   

               
  
  

   (A.1) 

 

Let the hat operation represent the transformation of vector x0 into a diagonal matrix       

 

      
      

      
   (A.2) 

 

The technical coefficients matrix (A) is therefore obtained as follows: 

 

                                              
  

    =     
        
        

       (A.3) 

 

The technical coefficients matrix illustrated within equation A.3 represents the structure 

of production of this hypothetical economy, or put differently the columns of the 

technical coefficients matrix show the production functions of each productive sector 

within this economy. The first column of the technical coefficients matrix represents the 

agricultural industry's structure of production since the technical coefficients of 0.18 

and 0.27 correspond to the value of input requirements purchased from each sector in 

the economy necessary for the agricultural industry to produce 1 million MTL units 
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worth of output. To produce 1 million MTL worth of agricultural products the 

agricultural industry must purchase 0.18 million MTL worth of agricultural products 

and 0.27 million MTL worth of manufacturing products for use within its production 

process.   

 

Let us now put forward the following question, how much additional output would be 

generated by the two productive sectors of our hypothetical economy as a result of 

exogenous increase in final demand from f0 to f1  where : 

 

      
  
  

        and              
  
   

   (A.4) 

 

Although the aggregated total final demand for both industries increases by 40 million 

MTL, which as a result will have the direct effect of increasing overall output 

production by 40 million MTL, the overall impact on total output production caused by 

the exogenous increase in final demand will be significantly larger. This may be 

inferred from the specification of the Leontief demand driven model portrayed within 

equation 4.5, in which the production process required to produce a unit of output for 

use by final demand, also requires the production of output by other industries for use as 

intermediate inputs. However the production of this output, which is used as 

intermediate inputs, requires even furthermore input requirements. These additional 

increases in output (for use as intermediate input) are referred to as the indirect effects 

of an exogenous increase in final demand on total output production.   

 

The next step in the application of Leontief demand driven model to our hypothetical 

economy is to derive the Leontief Inverse which can be obtained as follows: 

 

=   I-A =  
  
  

  -  
        
        

  =  
         
         

   (A.5) 

 

=   (I-A) 
-1

 =  
        
        

   (A.6) 

 

The sum of the column elements of the Leontief inverse matrix given by equation A.6 

capture both the direct and indirect effects that a 1 million MTL increase in final 

demand for each industry will have on overall output production. For example an 
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increase in the final demand of agricultural products of 1 million MTL, generate an 

additional 1.38 million MTL worth of production from the agricultural industry and an 

additional 0.59 million MTL from the manufacturing industry. From this example we 

may infer that the effect of an increase in the final demand for agricultural products of 1 

million MTL results in a direct effect on  agricultural output of 1 million MTL,  an 

indirect (multiplier ) effects on agricultural output of 0.38 million MTL as well as an 

indirect effect on the output of manufacturing amounting to 0.59 million MTL. 

Therefore in total, for every 1 million MTL increase in the final demand of the 

agricultural industry will generate an additional production of output amounting to 1.97 

million MTL, nearly double the direct increase in final demand. Since we have obtained 

the Leontief inverse we can now solve our initial problem by following equation A.7, 

where x1 is the unknown column vector of new total output:   

 

(I-A)
-1

. f1  =  x1  (A.7) 

 

 
        
        

      
  
   

       
     
      

     (A.8) 

 

Total output in our hypothetical economy has increased from 300 million MTL to 

386.88 million MTL as a result of the exogenous change in final demand from f0 to f1.  

Hence if government policy makers wanted to evaluate the potential impact of 

increasing government expenditure on agricultural products by 10 million MTL and 

increasing the expenditure on manufacturing products by 30 million MTL, utilizing this 

model they would obtain an estimate which based on the assumptions of the Leontief 

input-output model would yield a scenario in which output production increases by 

86.88 million MTL.  Output production in the agricultural industry has increased by 

27.5 million MTL and output production in the manufacturing industry has increased by 

58.38 million MTL which summed up together is more than double the initial total 

exogenous increase in final demand of 40 million MTL. 

 

Miller and Blair (2009) also utilize alternative interpretation of these results which 

provides a further understanding of the complex process of output production once the 

economy is assumed to behave as specified by the Leontief demand driven model which 

is undertaken by analysing what is referred to as "round by round" effects.  Table A.2 

illustrates the round by round impacts in million MTL on the output of both sectors 
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caused by the change in the composition of final demand from f0 to f1.  Each round 

represents the additional production output necessary to satisfy the initial increase in 

final demand.   

 

The initial round is set to be round 0 since this is the initial amount of additional output 

which each industry has to produce to satisfy final demand.   The round by round effects 

may be calculated utilizing the figures within the technical coefficients matrix A 

illustrated in equation A.3. For the agricultural sector to produce 60 million MTL in 

order to satisfy final demand, its initial input requirements are equivalent to 

(0.18)(60.00) = 10.90 million MTL worth of products from itself and (0.21)(120) = 

25.26 million MTL worth of products from the manufacturing industry, hence it initially 

requires the use of 36.17 million MTL worth of products. Similarly, the initial input 

requirements of the manufacturing industry are equal to (0.27)(60) = 16.34  million 

MTL from the agricultural industry and (0.36)(120) = 44.21 million MTL from itself,  

making total of 60.57 million MTL.  The first round impacts of the production 

necessary to satisfy final demand results in an additional amount of output production 

amounting to nearly 97 million MTL. 

 

However, these are only the first round effects, in order to satisfy the additional 97 

million MTL worth of products both industries now have to produce even more output 

which will be utilized as inputs for the production of the products required for the first 

round production. The agricultural industry will require (0.18)(36.17) = 6.57 million 

MTL worth of products from itself and (0.21)(60.57) = 12.75 million MTL worth of 

products from the manufacturing industry, requiring a total increase in the production of 

output of 19.33 million MTL. The manufacturing industry will also require 

(0.27)(36.17) = 9.86  million MTL from the agricultural industry and (0.36)(60.57) = 

22.32 million MTL from itself,  making total of 32.18 million MTL.  The second round 

effects require an additional amount of output production of approx. 52 million MTL. 

The production of these second round input requirements will subsequently require even 

more output production and this will generate the third round of additional required 

output. This process will continue until the figures become so small they are assumed to 

have a negligible effect in terms of additional input requirements.  
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Table A.2: Round-by-round impacts of an Exogenous increase in final demand 

Round 0 1 2 3 4 5 6 7-12     Lf1 

Agricultural Sec. 60.00 36.17 19.33 10.29 5.48 2.92 1.55 1.77 137.50 

Manufacturing Sec. 120.00 60.57 32.18 17.13 9.12 4.85 2.58 2.93 249.38 

  

        

  

Cumulative Total                   

Agricultural Sec. 

 

96.17 115.50 125.79 131.27 134.18 135.73 

 

137.50 

Manufacturing Sec. 

 

180.57 212.76 229.88 239.00 243.85 246.44 

 

249.38 

  

        

  

Percent of Total Effect 

Captured                 

Agricultural Sec. 

 

69.94 84.00 91.48 95.47 97.59 98.72 

 

137.50 

          Manufacturing Sec.   72.41 85.32 92.18 95.84 97.79 98.82 

 

249.38 

 

 

From table A.2, we note that the total accumulated impact for the agricultural industry, 

the direct and indirect effects, of the set of final demands f1 amounts to 137.5 million 

MTL, which is the sum of the initial amount of final demand of 60 million MTL (the 

direct effect) and the additional round-by-round effects on output production which 

amount to 77.5 million MTL (the indirect effect). For the manufacturing industry the 

total accumulated impact of the set of final demands f1 amounts to 249.38 million MTL, 

the initial 120 million MTL and the additional round-by-round effects on output 

production of 129.38 million MTL. These, as one would expect are the same results 

obtained when the Leontief inverse matrix was post multiplied with the set of final 

demands f1 in order to find the overall effect on production as a result of the change in 

final demand from f0 to f1 (see equation A.4). Rather than being just a straightforward 

mathematical computation, the derivation of the results as presented by the second 

approach delivers more intuitive understanding of how the process of production is 

linked together and how it behaves in response to changes in exogenous final demand 

and the resulting effects of these changes which are then spread throughout the 

productive sectors of the economy.    

 

An additional feature of the Leontief demand driven modelling framework is that by 

utilizing the new column vector of total output x1 and the technical coefficients matrix A 

(which remains constant irrespective of the level of output produced) it is possible to 

derive the new intermediate consumption matrix Z1 and thus also examine the 
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individual changes within all the elements intermediate consumption matrix brought 

about by the increase in final demand from f0 to f1.    

 

The intermediate consumption matrix Z1 is obtained as follows: 

 

           
        
        

      
      

       
       

      
         

  (A.9) 

 

Reading along the first column of Z1 which represents the purchases of output made by 

the agricultural industry for its' production process it is observed that as a result of the 

increase in final demand from f0 to f1 input requirements purchased from itself increased 

from 20 million MTL to 25 million MTL and purchases from the manufacturing 

industry also increased from 30 million MTL to 37.5 million MTL.   By subtracting the 

new intermediate consumption matrix Z1 from the old intermediate consumption matrix 

Z0 we can isolate the indirect effects on output production caused by the change in final 

demand from f0 to f1 and evaluate their impact amongst the different sectors within the 

economy.   

 

               
      
         

     
    
    

    
     
        

  (A.10) 

 

Using the Leontief demand driven model to assess the impact of an exogenous shock to 

final demand on the level of output provides an analytical framework which generates 

numerous results that can be of high relevance for economic policymakers. In contrast 

to traditional macroeconomic analysis which generally focuses only on macroeconomic 

aggregates, this class of models is able to assess both the direct and indirect effects that 

an exogenous shock to final demand may have on the production structure of the 

economy by evaluating the effects of the changes in the production of output at a   

highly disaggregated industry level. 
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Appendix 4.B: The Leontief Cost-Push Price Model 

 

The derivation of the Leontief price model begins by restating that the economy is 

divided into n sectors such that as from table 4.1 in section 4.2.3 we now formulate a 

new set of general input-output equations which still reflect the condition of equilibrium 

between total demand and total supply for each product whereby the j
th

 column sum 

(total expenditure on inputs) is equal to the j
th

 row sum (total production of output) 

within the economy: 

  

              

 

   
   i,j= 1,….,n.  ( B.1) 

 

By reading along the rows of table 4.1 within section 4.2.3 we may derive equation B.1, 

which asserts that total production xj (where i=j) for each sector j may be expressed as a 

function of zij which denotes the value of purchases of sector j from sector i and vj which 

denotes the expenditure on primary inputs by sector j required to undertake the 

production of output xj. To simplify this expression equation B.1 is rewritten in matrix 

form: 

 

                         (B.2) 

 

Note that within matrix algebra notation a prime indicates a transpose transformation 

such that if x is a column vector, x' now refers to a row vector. Note that i' represents a 

row vector which has ones as its elements, otherwise known as a summation vector, 

such that a pre-multiplication of such a vector to a matrix would generate a row vector 

in which its elements would be populated by the row sums of the matrix.  

 

The next step which is similar to the operation required for the derivation of the 

Leontief demand driven model is to substitute the matrix of intermediate 

sales/consumption as follows: 

             (B.3) 

Where A is the matrix of technical coefficients and matrix    is a diagonal matrix which 

is populated by the diagonal elements of the vector of output xj and zeros on the off 

diagonals.  
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Hence substituting B.3 into B.2 results in 

 

                 (B.4) 

 

Next both sides of equation B.4 are post multiplied by the diagonal matrix       such 

that: 

 

                           (B.5) 

 

The expression        yields a vector row which has all its elements equal to one,   , and  

      , which is the product of matrix with its' inverse yields an identity matrix (or unit 

matrix) I, which when then post-multiplied to another matrix or vector one would 

simply obtain the original matrix or vector to which the identity matrix was originally 

post multiplied  

 

                  (B.6) 

 

Let        be defined as a row vector     in which its elements illustrate the ratio of the 

total expenditure on primary inputs to the value of total output produced by each 

industry. An alternative interpretation of the elements of      is that they correspond to 

the value of the expenditure on primary inputs required by each industry to produce one 

monetary unit worth of output.  Equation B.6 may therefore be expressed as: 

 

                 (B.7) 

 

The right hand side of equation B.7 represents the cost of inputs per (monetary) unit of 

output which are made up of the consumption of intermediate products and the 

expenditure on primary inputs per (monetary) unit of good.  Since the left hand side of 

equation B.7 is by default equal to one, this implies that equation B.7 illustrates the unit 

price of a good (the left hand side) as the sum of the quantities paid out to each one of 

the factors of production (Duchin and Steenge, 2009). Let us now define a new unit row 

vector of index prices    (given by equation B.8) which represents a hypothetical base 
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year price index whereby all prices per monetary unit of output for all industries are set 

to one.  

                (B.8) 

 

From equation B.7 and equation B.8 a different expression Leontief price model can be 

obtained (equation B.9) which asserts that the relative amounts of inputs required by 

each sector to produce one monetary unit worth of output and output prices are both set 

equal to a price index of one. 

 

              (B.9) 

 

To solve the Leontief price model,     is transferred to the left hand side of the 

equation B.9, and the unit price vector is taken out of the expression leading to 

 

               (B.10) 

 

Next both sides of equation B.10 are post multiplied by the Leontief inverse:  

 

     
                     (B.11) 

 

To complete the derivation of the Leontief price model, as is standard within input-

output literature, a transpose operation is performed on equation B.11 thus obtaining 

equation B.12. Within equation B.12,    refers to the transpose of the matrix of 

technical coefficients,     denotes the transpose of the Leontief inverse,   denotes a 

column vector of index prices and    denotes a column vector illustrating the value of 

expenditure on primary inputs required by each industry to produce one monetary unit 

worth of output. 

 

                      (B.12) 

 

The Leontief cost-push input-output price model presented within equation B.12 states 

that the index prices for each industry are determined by the exogenous values of the 

components of primary inputs. The intuition behind the Leontief price model is that 

changes in the cost of primary inputs, such as an increase in labour costs get translated 
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into changes in sectoral unit prices. Miller and Blair (2009) specify that the cost 

increases caused by an exogenous increase in the cost of primary inputs are initially 

passed along to the other sectors of the economy as intermediate input price increases to 

all purchasers, which reflect the direct effects. Subsequently these purchasing industries 

pass on the initial input price increases to other sectors by raising their output prices 

accordingly, which subsequently leads to other industries raise their output prices, so on 

and so forth. These additional price increases would reflect the indirect effects of an 

exogenous increase in the cost of primary inputs. 

 

The Leontief price model provides a framework in which it is possible to assess the 

relative price impacts (inflationary effects) throughout the economy caused by an 

exogenous increase in the cost of primary input, which could for example be the result 

of lower labour productivity leading to higher per unit labour input costs or due to 

higher production taxes, in one or all sectors of the economy. 
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Appendix 4.C: The Ghoshian supply driven model 

 

The Ghoshian supply driven system was first formulated by Ghosh (1958) and is also 

referred to as the Ghoshian allocation system. Miller and Blair (2009) explain the main 

difference between the two models as the fact that "the Leontief inverse relates sectoral 

gross outputs to the amount of final demand - that is, to a unit of product leaving the 

inter-industry system at the end of the process. The alternative interpretation that 

Ghosh suggests relates sectoral gross production to primary inputs - that is, to a unit of 

value entering the inter-industry system at the beginning of the process" (Miller and 

Blair, 2009, p 543).  Hence one essential difference between the Leontief demand 

driven model and the Ghoshian supply driven model is therefore that rather the 

components of final demand within the Ghoshian allocation the exogenous variable is 

the components of primary inputs.  

 

The underlying assumption of Ghoshian allocation system is that output distribution 

patterns of inter-industry flows are proportionally fixed by sectoral origin. The 

assumption of fixed output distributions implies that if output of a sector i increases by 

50%, then the sales from sector i to each of the sectors that purchase from i will also 

proportionately increase by 50%. 

   

Ghosh (1964) justifies the plausibility of the allocation system model by asserting that, 

“in a competitive market and with fairly plentiful resources, allocation functions will 

play a minor role and special conditions can be formulated under which production will 

determine equilibrium. But in a monopolistic market with scarce resources, allocation 

functions will determine which of many alternative processes and combinations will be 

chosen by any particular industry; that is, production functions will play a minor role” 

(Ghosh, 1964, p.111).  

 

The derivation of the Ghoshian supply driven model starts from the same set of input-

output equations which were derived from the Leontief cost-push price model (equation 

B.1). Assuming the economy is divided into n sectors, by reading along the columns of 

table 4.1 within section 4.2.3 equation C.1 can be derived 
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   i,j= 1,….,n     ( C.1) 

 

The input-output balance equation denoted by C.1 asserts that total production xj, for 

each sector j may be expressed as the summation of zij which denotes the amount sector i 

supplies to all sectors in the economy as inputs in their production process and the value 

of expenditure on primary inputs by sector j required to undertake the production of 

output xj. By expressing C.1 in matrix notation we obtain C.2: 

 

                         (C.2) 

 

In both Leontief price and quantity models disused in this chapter each column of the 

intermediate consumption/sales matrix Z is divided by the output of each sector linked 

with that column deriving a matrix of technical coefficients (A). Ghosh instead suggests 

dividing each row of the intermediate consumption matrix Z by the output of each 

sector linked with that row to generate a matrix of allocation (or direct-output) 

coefficients (B). The matrix of allocation coefficients may simply be interpreted as the 

transpose of the matrix of technical coefficients.   

 

By applying the assumption of fixed output coefficients it is possible to derive the 

output coefficient matrix: 

 

                            
   

  
   ;      i , j = 1,…,n                  (C.3) 

 

Or alternatively in matrix notation  

 

                                                                      (C.4) 

    

The elements of the allocation coefficients matrix B, bij, denote the share of output that 

sector i supplies to sector j in order for sector j to produce its output. These allocation 

coefficients characterize the distribution of sector i's outputs across the sectors j that 

purchase their inter-industry inputs from i. (Temurshoev, 2004). The next step to derive 

the supply driven model is to substitute equation C.4 into equation C.2. Then it is noted 
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that the row sum of a diagonal matrix yields a row vector which is populated with the 

original elements of the diagonal matrix              such that equation C.5 is obtained. 

 

                      (C.5) 

 

Equation C.5 is the core of the Ghoshian Supply driven model and it states that total 

production of output is equal to the sum of all intermediary inputs used for the 

production of output plus the sum of all primary inputs. The solution to this model is 

derived following equation C.6  

 

                      (C.6) 

 

            (C.7) 

 

Therefore the existence of a solution to the model rests on whether       is a non-

singular matrix, i.e. if  I-B | ≠ 0 , if it is non singular matrix then the  inverse (I − B)
−1

 

exists resulting in what is referred to as the Ghoshian (or output) inverse matrix (G) 

shown in equation C.7. Augustinovics (1970) describes the elements within the Ghosian 

inverse as measuring "the total value of production that comes about in sector j per unit 

of primary input in sector i". (Augustinovics ,1970, pg 252) 

 

                (C.8) 

 

The solution to the Ghoshian model illustrated within equation C.8 states that changes 

in total output are caused by shocks or changes to the structure of primary inputs.  By 

taking the transpose of C.8 an alternative interpretation of the Ghoshian inverse matrix 

is derived, which is also frequently utilized within the context of inter-industry linkages 

analysis.  

 

                  (C.9) 

 

Equation C.9 now specifies the Ghoshian supply driven system via the relationship 

between the column vector of output and the column vector or primary inputs. Although 

the underlying relationship between output and primary inputs is still retained the 
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elements of the columns within the transposed Ghoshian inverse now represent the total 

effect on sector j output in response to the change (one monetary unit) in the supply of 

primary inputs for all the sectors within the economy. 
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Appendix 4.D: Classification of industries by NACE Rev 1.1 for 53 

industry SIOT. 

 

Table D.1: Classification of industries by NACE Rev 1.1 for 53 industry SIOT 

Industry 
NACE 

Rev1.1 

53 

Industry 

SIOT 

 Agriculture, hunting and related service activities 01 
1 

Forestry, logging and related service activities 02 

Fishing, operating of fish hatcheries and fish farms; service activities 

incidental to fishing 

05 2 

Mining of coal and lignite; extraction of peat 10 

 

 

3 

Extraction of crude petroleum and natural gas; service activities incidental to 

oil and gas extraction excluding surveying 

11 

Mining of uranium and thorium ores 12 

Mining of metal ores 13 

Other mining and quarrying 14 

Manufacture of food products and beverages 15 4 

Manufacture of tobacco products 16 5 

Manufacture of textiles 17 6 

Manufacture of wearing apparel; dressing and dyeing of fur 18 7 

Manufacture of leather and leather products 19 8 

Manufacture of wood and of products of wood and cork, except furniture; 

manufacture of articles of straw and plaiting materials 

20 9 

Manufacture of pulp, paper and paper products 21 10 

Publishing, printing and reproduction of recorded media 22 11 

Manufacture of coke, refined petroleum products and nuclear fuels 23 12 

Manufacture of chemicals and chemical products 24 13 

Manufacture of rubber and plastic products 25 14 

Manufacture of other non-metallic mineral products 26 15 

Manufacture of basic metals 27 16 

Manufacture of fabricated metal products, except machinery and equipment 28 17 

Manufacture of machinery and equipment n.e.c. 29 18 

Manufacture of office machinery and computers 30 19 

Manufacture of electrical machinery and apparatus n.e.c. 31 20 

Manufacture of radio, television and communication equipment and apparatus 32 21 

Manufacture of medical, precision and optical instruments, watches and clocks 33 22 

Manufacture of motor vehicles, trailers and semi-trailers 34 23 
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Manufacture of other transport equipment 35 24 

Manufacture of furniture; manufacturing n.e.c. 36 25 

Recycling 37 26 

Electricity, gas, steam and hot water supply 40 27 

Collection, purification and distribution of water 41 28 

Construction 45 29 

Sale, maintenance and repair of motor vehicles and motorcycles; retail sale 

services of automotive fuel 

50 30 

Wholesale trade and commission trade, except of motor vehicles and 

motorcycles 

51 31 

Retail trade, except of motor vehicles and motorcycles; repair of personal and 

household goods 

52 32 

Hotels and restaurants 55 33 

Land transport; transport via pipelines 60 34 

Water transport 61 35 

Air transport 62 36 

Supporting and auxiliary transport activities; activities of travel agencies 63 37 

Post and telecommunications 64 38 

Financial intermediation, except insurance and pension funding 65 39 

Insurance and pension funding, except compulsory social security 66 40 

Activities auxiliary to financial intermediation 67 41 

Real estate activities 70 42 

Renting of machinery and equipment without operator and of personal and 

household goods 

71 43 

Computer and related activities 72  

44 Research and development 73 

Other business activities 74 45 

Public administration and defence; compulsory social security 75 46 

Education 80 47 

Health and social work 85 48 

Sewage and refuse disposal, sanitation and similar activities 90 49 

Activities of membership organisation n.e.c. 91 50 

Recreational, cultural and sporting activities 92 51 

Other service activities 93 52 

Private households with employed persons 95 53 

Extra-territorial organizations and bodies 99 N/A 
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Appendix 4.E:  SIOT type I and SAM type II output (production)                    

 multipliers 

Table E.1: SIOT Type I and SAM Type II Output (production) Multipliers 

No Sectors 

SIOT Type I 

Output 

Multiplier 

(direct and 

indirect effects) 

Induced (SAM) 

effects 

Total SAM Type 

II multiplier 

(direct, indirect + 

induced effects) 

Type I Rank 

Induced 

(SAM) 

effects 

Rank 
Type II 

SAM 
Rank 

1 
Agriculture, hunting , Forestry and related 

service activities 
1.47 20 0.39 35 1.86 26 

2 
Fishing, operating of fish hatcheries and fish 

farms; service activities incidental to fishing 
1.50 16 0.34 45 1.84 27 

3 Mining and Quarrying 1.50 17 0.45 23 1.95 18 

4 Manufacture of food products and beverages 1.69 3 0.41 30 2.10 5 

5 Manufacture of tobacco products 1.68 5 0.29 49 1.97 16 

6 Manufacture of textiles 1.51 15 0.35 42 1.86 25 

7 
Manufacture of wearing apparel; dressing and 

dyeing of fur 
1.46 21 0.36 40 1.82 31 

8 Manufacture of leather and leather products 1.64 8 0.42 28 2.05 11 

9 

Manufacture of wood and of products of wood 

and cork, except furniture; manufacture of 

articles of straw and plaiting materials 
1.27 39 0.33 46 1.60 47 

10 Manufacture of pulp, paper and paper products 1.27 38 0.35 44 1.62 45 

11 
Publishing, printing and reproduction of 

recorded media 
1.40 26 0.41 31 1.80 32 

12 
Manufacture of coke, refined petroleum 

products and nuclear fuels 
1.18 49 0.28 52 1.46 52 

13 
Manufacture of chemicals and chemical 

products 
1.26 40 0.36 38 1.62 44 

14 Manufacture of rubber and plastic products 1.31 36 0.46 21 1.77 37 

15 
Manufacture of other non-metallic mineral 

products 
1.48 18 0.42 27 1.90 22 

16 Manufacture of basic metals 1.62 9 0.68 4 2.30 2 

17 
Manufacture of fabricated metal products, 

except machinery and equipment 
1.31 35 0.39 34 1.70 43 

18 Manufacture of machinery and equipment n.e.c. 1.40 25 0.32 48 1.72 42 

19 Manufacture of office machinery and computers 1.33 32 0.28 51 1.61 46 

20 
Manufacture of electrical machinery and 

apparatus n.e.c. 
1.68 4 0.36 41 2.04 12 

21 
Manufacture of radio, television and 

communication equipment and apparatus 
1.82 2 0.15 53 1.98 15 

22 
Manufacture of medical, precision and optical 

instruments, watches and clocks 
1.39 27 0.43 25 1.82 29 

23 
Manufacture of motor vehicles, trailers and 

semi-trailers 
1.19 47 0.33 47 1.51 51 

24 Manufacture of other transport equipment 1.22 42 0.90 1 2.12 4 

25 Manufacture of furniture; manufacturing n.e.c. 1.32 34 0.40 32 1.72 41 
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26 Recycling 1.94 1 0.51 14 2.45 1 

27 Electricity, gas, steam and hot water supply 1.23 41 0.28 50 1.52 50 

28 Collection, purification and distribution of water 1.42 23 0.53 12 1.95 19 

29 Construction 1.34 31 0.44 24 1.78 35 

30 

Sale, maintenance and repair of motor vehicles 

and motorcycles; retail sale services of 

automotive fuel 
1.29 37 0.49 16 1.79 34 

31 
Wholesale trade and commission trade, except 

of motor vehicles and motorcycles 
1.22 43 0.51 13 1.73 40 

32 

Retail trade, except of motor vehicles and 

motorcycles; repair of personal and household 

goods 
1.20 46 0.54 9 1.74 39 

33 Hotels and restaurants 1.62 10 0.47 17 2.09 6 

34 Land transport; transport via pipelines 1.15 52 0.39 36 1.54 48 

35 Water transport 1.64 7 0.43 26 2.07 9 

36 Air transport 1.42 24 0.35 43 1.77 36 

37 
Supporting and auxiliary transport activities; 

activities of travel agencies 
1.35 30 0.46 20 1.82 30 

38 Post and telecommunications 1.48 19 0.41 29 1.89 24 

39 
Financial intermediation, except insurance and 

pension funding 
1.44 22 0.57 8 2.01 13 

40 
Insurance and pension funding, except 

compulsory social security 
1.51 14 0.45 22 1.96 17 

41 Activities auxiliary to financial intermediation 1.59 12 0.46 18 2.05 10 

42 Real estate activities 1.18 51 0.36 39 1.54 49 

43 
Renting of machinery and equipment without 

operator and of personal and household goods 
1.59 11 0.50 15 2.09 7 

44 
Computer and related activities;  Research and 

development 
1.37 29 0.46 19 1.83 28 

45 Other business activities 1.67 6 0.40 33 2.07 8 

46 
Public administration and defence; compulsory 

social security 
1.33 33 0.65 5 1.98 14 

47 Education 1.18 50 0.72 3 1.89 23 

48 Health and social work 1.18 48 0.60 7 1.79 33 

49 
Sewage and refuse disposal, sanitation and 

similar activities 
1.20 44 0.74 2 1.94 20 

50 Activities of membership organisation n.e.c. 1.52 13 0.65 6 2.17 3 

51 Recreational, cultural and sporting activities 1.37 28 0.54 11 1.91 21 

52 Other service activities 1.20 45 0.54 10 1.74 38 

53 Private households with employed persons 1.02 53 0.38 37 1.40 53 
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Appendix 4.F:  Base year accounting measures of industry 

contribution to output generated. 

Table F.1: Sector contribution of total output generated 

No Sector 
Output in 000 

MTL 
Rank 

Percentage Share of 

contribution to total 

output generation 

1 
Agriculture, hunting , Forestry 

and related service activities 
52694 17 1.62% 

2 

Fishing, operating of fish 

hatcheries and fish farms; service 

activities incidental to fishing 
10552 41 0.32% 

3 
Mining and Quarrying 

3109 45 0.10% 

4 
Manufacture of food products and 

beverages 
149599 4 4.60% 

5 
Manufacture of tobacco products 

14443 34 0.44% 

6 
Manufacture of textiles 

8029 44 0.25% 

7 
Manufacture of wearing apparel; 

dressing and dyeing of fur 
97280 11 2.99% 

8 
Manufacture of leather and 

leather products 
20103 30 0.62% 

9 

Manufacture of wood and of 

products of wood and cork, 

except furniture; manufacture of 

articles of straw and plaiting 

materials 

254 52 0.01% 

10 
Manufacture of pulp, paper and 

paper products 
1467 49 0.05% 

11 
Publishing, printing and 

reproduction of recorded media 
45606 20 1.40% 

12 

Manufacture of coke, refined 

petroleum products and nuclear 

fuels 
214 53 0.01% 

13 
Manufacture of chemicals and 

chemical products 
13815 36 0.42% 

14 
Manufacture of rubber and plastic 

products 
33200 24 1.02% 

15 
Manufacture of other non-metallic 

mineral products 
20697 29 0.64% 

16 
Manufacture of basic metals 

284 51 0.01% 

17 

Manufacture of fabricated metal 

products, except machinery and 

equipment 
19720 31 0.61% 

18 
Manufacture of machinery and 

equipment n.e.c. 
22956 28 0.71% 

19 
Manufacture of office machinery 

and computers 
1462 50 0.04% 

20 
Manufacture of electrical 

machinery and apparatus n.e.c. 
40299 21 1.24% 

21 

Manufacture of radio, television 

and communication equipment 

and apparatus 
718688 1 22.08% 

22 

Manufacture of medical, precision 

and optical instruments, watches 

and clocks 
24675 26 0.76% 

23 
Manufacture of motor vehicles, 

trailers and semi-trailers 
1595 48 0.05% 

24 
Manufacture of other transport 

equipment 
16193 32 0.50% 
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25 
Manufacture of furniture; 

manufacturing n.e.c. 
89250 12 2.74% 

26 
Recycling 

1782 47 0.05% 

27 
Electricity, gas, steam and hot 

water supply 
10224 43 0.31% 

28 
Collection, purification and 

distribution of water 
10885 39 0.33% 

29 
Construction 

114687 8 3.52% 

30 

Sale, maintenance and repair of 

motor vehicles and motorcycles; 

retail sale services of automotive 

fuel 

38269 22 1.18% 

31 

Wholesale trade and commission 

trade, except of motor vehicles 

and motorcycles 
70930 15 2.18% 

32 

Retail trade, except of motor 

vehicles and motorcycles; repair 

of personal and household goods 
54247 16 1.67% 

33 
Hotels and restaurants 

337629 2 10.37% 

34 
Land transport; transport via 

pipelines 
23399 27 0.72% 

35 
Water transport 

35148 23 1.08% 

36 
Air transport 

135316 5 4.16% 

37 

Supporting and auxiliary transport 

activities; activities of travel 

agencies 
105678 10 3.25% 

38 
Post and telecommunications 

80984 13 2.49% 

39 
Financial intermediation, except 

insurance and pension funding 
52617 18 1.62% 

40 
Insurance and pension funding, 

except compulsory social security 
10293 42 0.32% 

41 
Activities auxiliary to financial 

intermediation 
24916 25 0.77% 

42 
Real estate activities 

110604 9 3.40% 

43 

Renting of machinery and 

equipment without operator and 

of personal and household goods 
11208 38 0.34% 

44 
Computer and related activities;  

Research and development 
13858 35 0.43% 

45 
Other business activities 

78890 14 2.42% 

46 

Public administration and 

defence; compulsory social 

security 
200253 3 6.15% 

47 
Education 

116298 7 3.57% 

48 
Health and social work 

122224 6 3.75% 

49 
Sewage and refuse disposal, 

sanitation and similar activities 
12600 37 0.39% 

50 
Activities of membership 

organisation n.e.c. 
15868 33 0.49% 

51 
Recreational, cultural and 

sporting activities 
46931 19 1.44% 

52 
Other service activities 

10727 40 0.33% 

53 
Private households with 

employed persons 
2567 46 0.08% 
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Appendix 4.G: SIOT household endogenous type II against SAM type 

II output (production) multipliers 

Table G.1: Output (production) Multipliers : SIOT Type II  versus SAM Type II  

No Sectors 

SIOT Type II 

Output 

Multiplier 

Added 

Endogeneity 

SAM induced 

effects 

Total SAM Type 

II Output  

multiplier  

Type I Rank 

Induced 

(SAM) 

effects 

Rank 
Type II 

SAM 
Rank 

1 
Agriculture, hunting , Forestry and related 

service activities 

1.64 33 0.22 6 1.86 26 

2 
Fishing, operating of fish hatcheries and fish 

farms; service activities incidental to fishing 

1.71 24 0.14 37 1.84 27 

3 Mining and Quarrying 
1.75 20 0.20 13 1.95 18 

4 Manufacture of food products and beverages 
1.93 7 0.17 17 2.10 5 

5 Manufacture of tobacco products 
1.82 16 0.15 31 1.97 16 

6 Manufacture of textiles 
1.73 22 0.13 40 1.86 25 

7 
Manufacture of wearing apparel; dressing and 

dyeing of fur 

1.68 28 0.13 39 1.82 31 

8 Manufacture of leather and leather products 
1.95 6 0.11 47 2.05 11 

9 

Manufacture of wood and of products of wood 

and cork, except furniture; manufacture of 

articles of straw and plaiting materials 

1.44 48 0.16 25 1.60 47 

10 Manufacture of pulp, paper and paper products 
1.50 43 0.12 43 1.62 45 

11 
Publishing, printing and reproduction of 

recorded media 

1.67 30 0.13 38 1.80 32 

12 
Manufacture of coke, refined petroleum 

products and nuclear fuels 

1.39 49 0.06 53 1.46 52 

13 
Manufacture of chemicals and chemical 

products 

1.47 46 0.16 28 1.62 44 

14 Manufacture of rubber and plastic products 
1.62 34 0.14 34 1.77 37 

15 
Manufacture of other non-metallic mineral 

products 

1.75 19 0.15 29 1.90 22 

16 Manufacture of basic metals 
2.14 2 0.16 26 2.30 2 

17 
Manufacture of fabricated metal products, 

except machinery and equipment 

1.60 38 0.10 48 1.70 43 

18 Manufacture of machinery and equipment n.e.c. 
1.60 37 0.12 44 1.72 42 

19 Manufacture of office machinery and computers 
1.50 44 0.11 46 1.61 46 

20 
Manufacture of electrical machinery and 

apparatus n.e.c. 

1.91 9 0.12 42 2.04 12 

21 
Manufacture of radio, television and 

communication equipment and apparatus 

1.88 12 0.10 50 1.98 15 

22 
Manufacture of medical, precision and optical 

instruments, watches and clocks 

1.69 27 0.12 41 1.82 29 

23 
Manufacture of motor vehicles, trailers and 

semi-trailers 

1.35 50 0.16 22 1.51 51 

24 Manufacture of other transport equipment 
2.05 3 0.08 51 2.12 4 
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25 Manufacture of furniture; manufacturing n.e.c. 
1.57 39 0.15 30 1.72 41 

26 Recycling 
2.29 1 0.16 24 2.45 1 

27 Electricity, gas, steam and hot water supply 
1.45 47 0.07 52 1.52 50 

28 Collection, purification and distribution of water 
1.75 18 0.19 14 1.95 19 

29 Construction 
1.61 36 0.17 19 1.78 35 

30 

Sale, maintenance and repair of motor vehicles 

and motorcycles; retail sale services of 

automotive fuel 

1.57 40 0.22 7 1.79 34 

31 
Wholesale trade and commission trade, except 

of motor vehicles and motorcycles 

1.50 45 0.23 4 1.73 40 

32 

Retail trade, except of motor vehicles and 

motorcycles; repair of personal and household 

goods 

1.52 42 0.22 5 1.74 39 

33 Hotels and restaurants 
1.92 8 0.17 21 2.09 6 

34 Land transport; transport via pipelines 
1.33 51 0.21 12 1.54 48 

35 Water transport 
1.96 5 0.11 45 2.07 9 

36 Air transport 
1.67 31 0.10 49 1.77 36 

37 
Supporting and auxiliary transport activities; 

activities of travel agencies 

1.68 29 0.14 36 1.82 30 

38 Post and telecommunications 
1.71 25 0.19 15 1.89 24 

39 
Financial intermediation, except insurance and 

pension funding 

1.84 14 0.17 18 2.01 13 

40 
Insurance and pension funding, except 

compulsory social security 

1.71 23 0.25 3 1.96 17 

41 Activities auxiliary to financial intermediation 
1.88 11 0.17 20 2.05 10 

42 Real estate activities 
1.22 52 0.32 2 1.54 49 

43 
Renting of machinery and equipment without 

operator and of personal and household goods 

1.91 10 0.18 16 2.09 7 

44 
Computer and related activities;  Research and 

development 

1.62 35 0.21 8 1.83 28 

45 Other business activities 
1.86 13 0.21 9 2.07 8 

46 
Public administration and defence; compulsory 

social security 

1.83 15 0.15 32 1.98 14 

47 Education 
1.73 21 0.16 23 1.89 23 

48 Health and social work 
1.64 32 0.15 33 1.79 33 

49 
Sewage and refuse disposal, sanitation and 

similar activities 

1.78 17 0.16 27 1.94 20 

50 Activities of membership organisation n.e.c. 
2.03 4 0.14 35 2.17 3 

51 Recreational, cultural and sporting activities 
1.70 26 0.21 11 1.91 21 

52 Other service activities 
1.53 41 0.21 10 1.74 38 

53 Private households with employed persons 
1.07 53 0.33 1 1.40 53 
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Appendix 4.H: Derivation of labour income-output ratio and 

employment-output ratio 

Table H.1:  Derivation of Labour Income - Output coefficients and Employment-Output Ratio 

No Sectors 
Total 

Output 
(000 MTL) 

HH 

Labour  

Income 
(000 MTL)  

Labour -

Input 

coefficients 

(Income per 

MTL of 

Output 

Produced) 

ah 

Average 

number of 

people 

Employed 

per sector 

(2000)  

Employment 

/Output Ratio 

per 1000 

 MTL (ae) 

1 

Agriculture, hunting , Forestry and 

related service activities 
64383 7581 

0.12 
2805 0.044 

2 

Fishing, operating of fish 

hatcheries and fish farms; service 

activities in 
8169 911 0.11 360 0.044 

3 Mining and Quarrying 
7069 230 

0.19 
519 0.073 

4 

Manufacture of food products and 

beverages 
126668 1095 

0.17 
3798 0.030 

5 Manufacture of tobacco products 
15112 21857 

0.09 
145 0.010 

6 Manufacture of textiles 
17696 1339 

0.17 
847 0.048 

7 

Manufacture of wearing apparel; 

dressing and dyeing of fur 
72225 3012 

0.19 
2644 0.037 

8 

Manufacture of leather and leather 

products 
15762 13661 

0.23 
885 0.056 

9 

Manufacture of wood and of 

products of wood and cork, except  
2341 3679 

0.15 
151 0.065 

10 

Manufacture of pulp, paper and 

paper products 
7765 357 

0.23 
334 0.043 

11 

Publishing, printing and 

reproduction of recorded media 
43053 1750 

0.25 
1559 0.036 

12 

Manufacture of coke, refined 

petroleum products and nuclear fu 
457 10832 

0.22 
32 0.070 

13 

Manufacture of chemicals and 

chemical products 
22117 102 

0.19 
648 0.029 

14 

Manufacture of rubber and plastic 

products 
36372 4266 

0.32 
1862 0.051 

15 

Manufacture of other non-metallic 

mineral products 
21584.1 11768 

0.22 
1279 0.059 

16 Manufacture of basic metals 
801 4714 

0.48 
154 0.192 

17 

Manufacture of fabricated metal 

products, except machinery &equip 
20575 388 

0.28 
1145 0.056 

18 

Manufacture of machinery and 

equipment n.e.c 
19489 5800 

0.18 
516 0.026 

19 

Manufacture of office machinery 

and computers 
1396 3511 

0.15 
21 0.015 

20 

Manufacture of electrical 

machinery and apparatus n.e.c. 
38481 210 

0.20 
1238 0.032 

21 

Manufacture of radio, television 

and communication equipment and  
717582 7856 

0.03 
2954 0.004 

22 

Manufacture of medical, precision 

and optical instruments, watches 

and clocks 
23208 21539 0.30 1373 0.059 

23 

Manufacture of motor vehicles, 

trailers and semi-trailers 
1566 7071 

0.16 
70 0.045 
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24 

Manufacture of other transport 

equipment 
27278 250 

0.96 
3920 0.144 

25 

Manufacture of furniture; 

manufacturing n.e.c. 
76614 26062 

0.23 
3422 0.045 

26 Recycling 
1037 17877 

0.22 
34 0.033 

27 

Electricity, gas, steam and hot 

water supply 
49236 229 

0.22 
1964 0.040 

28 

Collection, purification and 

distribution of water 
22316 10777 

0.33 
1244 0.056 

29 Construction 
115669 7370 

0.27 
10601 0.092 

30 

Sale, maintenance and repair of 

motor vehicles and motorcycles;  
49780 31279 

0.29 
3690 0.074 

31 

Wholesale trade and commission 

trade, except of motor vehicles and  
87016 14461 

0.31 
7491 0.086 

32 

Retail trade, except of motor 

vehicles and motorcycles; repair of 

personal and household goods 
67357 27306 0.37 8746 0.130 

33 Hotels and restaurants 
249236 24870 

0.25 
8828 0.035 

34 

Land transport; transport via 

pipelin 
36002 61086 

0.19 
2509 0.070 

35 Water transport 
22533 6844 

0.19 
511 0.023 

36 Air transport 
113599 4372 

0.20 
1786 0.016 

37 

Supporting and auxiliary transport 

activities; activities of travel agents 
99660 22979 

0.29 
3700 0.037 

38 Post and telecommunications 
90119 28680 

0.22 
2954 0.033 

39 

Financial intermediation, except 

insurance and pension funding 
95535 19506 

0.42 
4094 0.043 

40 

Insurance and pension funding, 

except compulsory social security 
17986 39699 

0.10 
525 0.029 

41 Activities auxiliary to financial in 
17213 1717 

0.29 
539 0.031 

42 Real estate activities 
106919 4960 

0.01 
755 0.007 

43 

Renting of machinery and 

equipment without operator and of 

personal and household goods 
14177 1107 0.26 641 0.045 

44 

Computer and related activities;  

Research and development 
21369 3621 

0.24 
877 0.041 

45 Other business activities 
150284 5068 

0.12 
5147 0.034 

46 

Public administration and defence; 

compulsory social security 
155292 17668 

0.57 
11069 0.071 

47 Education 
103353 88424 

0.66 
10449 0.101 

48 Health and social work 
104220 67981 

0.54 
8554 0.082 

49 

Sewage and refuse disposal, 

sanitation and similar activities 
11712 56025 

0.67 
1096 0.094 

50 

Activities of membership 

organisation n.e.c. 
11673 7903 

0.51 
453 0.039 

51 

Recreational, cultural and sporting 

activities 
39551 5933 

0.31 
1948 0.049 

52 Other service activities 
12092 12450 

0.38 
2347 0.194 

53 

Private households with employed 

persons 
2513 4562 

0.05 
1 0.000 
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Appendix 4.I: SIOT type I and SAM type II income -output multipliers 

Table I.1:  SIOT Type I and SAM Type II Income-Output Multipliers 

No Sectors 

SIOT Type I Income  

multipliers  (direct and 

indirect  effects) 

SAM Type II Income 

multipliers (direct, indirect + 

induced effects) 

Type I 

effects 
Rank Type II SAM Rank 

1 

Agriculture, hunting , Forestry and related 

service activities 
0.21 48 0.31 46 

2 

Fishing, operating of fish hatcheries and 

fish farms; service activities incidental to 

fishing 

0.26 41 0.34 41 

3 Mining and Quarrying 
0.32 31 0.42 29 

4 

Manufacture of food products and 

beverages 
0.31 32 0.4 32 

5 Manufacture of tobacco products 
0.19 50 0.26 50 

6 Manufacture of textiles 
0.29 37 0.37 37 

7 

Manufacture of wearing apparel; dressing 

and dyeing of fur 
0.29 35 0.38 35 

8 

Manufacture of leather and leather 

products 
0.40 18 0.5 20 

9 

Manufacture of wood and of products of 

wood and cork, except furniture; 

manufacture of articles of straw and 

plaiting materials 

0.22 47 0.3 47 

10 

Manufacture of pulp, paper and paper 

products 
0.30 34 0.38 36 

11 

Publishing, printing and reproduction of 

recorded media 
0.35 25 0.45 26 

12 

Manufacture of coke, refined petroleum 

products and nuclear fuels 
0.27 39 0.34 42 

13 

Manufacture of chemicals and chemical 

products 
0.26 40 0.35 39 

14 Manufacture of rubber and plastic products 
0.41 15 0.52 16 

15 

Manufacture of other non-metallic mineral 

products 
0.34 27 0.44 27 

16 Manufacture of basic metals 
0.67 4 0.83 4 

17 

Manufacture of fabricated metal products, 

except machinery and equipment 
0.37 22 0.47 24 

18 

Manufacture of machinery and equipment 

n.e.c. 
0.26 42 0.33 43 

19 

Manufacture of office machinery and 

computers 
0.22 46 0.28 49 

20 

Manufacture of electrical machinery and 

apparatus n.e.c. 
0.30 33 0.39 34 

21 

Manufacture of radio, television and 

communication equipment and apparatus 
0.08 51 0.11 53 

22 

Manufacture of medical, precision and 

optical instruments, watches and clocks 
0.40 19 0.5 19 

23 

Manufacture of motor vehicles, trailers 

and semi-trailers 
0.21 49 0.29 48 

24 Manufacture of other transport equipment 
1.06 1 1.27 1 

25 

Manufacture of furniture; manufacturing 

n.e.c. 
0.32 30 0.41 30 

26 Recycling 
0.45 9 0.57 9 
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27 

Electricity, gas, steam and hot water 

supply 
0.28 38 0.34 40 

28 

Collection, purification and distribution of 

water 
0.43 10 0.55 10 

29 Construction 
0.35 26 0.46 25 

30 

Sale, maintenance and repair of motor 

vehicles and motorcycles; retail sale 

services of automotive fuel 

0.36 24 0.47 23 

31 

Wholesale trade and commission trade, 

except of motor vehicles and motorcycles 
0.36 23 0.48 22 

32 

Retail trade, except of motor vehicles and 

motorcycles; repair of personal and 

household goods 

0.41 14 0.54 13 

33 Hotels and restaurants 
0.39 20 0.5 18 

34 Land transport; transport via pipelines 
0.23 45 0.32 45 

35 Water transport 
0.41 17 0.51 17 

36 Air transport 
0.32 28 0.41 31 

37 

Supporting and auxiliary transport 

activities; activities of travel agencies 
0.41 13 0.52 15 

38 Post and telecommunications 
0.29 36 0.39 33 

39 

Financial intermediation, except insurance 

and pension funding 
0.51 8 0.65 8 

40 

Insurance and pension funding, except 

compulsory social security 
0.25 43 0.36 38 

41 

Activities auxiliary to financial 

intermediation 
0.38 21 0.49 21 

42 Real estate activities 
0.05 53 0.14 52 

43 

Renting of machinery and equipment 

without operator and of personal and 

household goods 

0.41 16 0.53 14 

44 

Computer and related activities;  Research 

and development 
0.32 29 0.43 28 

45 Other business activities 
0.24 44 0.33 44 

46 

Public administration and defence; 

compulsory social security 
0.65 6 0.8 5 

47 Education 
0.71 3 0.88 3 

48 Health and social work 
0.59 7 0.73 7 

49 

Sewage and refuse disposal, sanitation and 

similar activities 
0.74 2 0.92 2 

50 

Activities of membership organisation 

n.e.c. 
0.65 5 0.8 6 

51 

Recreational, cultural and sporting 

activities 
0.42 11 0.55 11 

52 Other service activities 
0.42 12 0.55 12 

53 Private households with employed persons 
0.06 52 0.15 51 
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Appendix 4.J: Decomposition of SAM type II income -output 

multipliers 

Table J.1: Decomposition of SAM type II Income-Output Multipliers 

No Sectors 

Income 

Multiplier 

(direct effects) 

Income 

Multiplier (In-

direct effects) 

Induced (SAM) 

effects 

SAM Type II 

Income 

multiplier 

(direct, 

indirect + 

induced 

effects) 

Direct 

Effects 
Rank 

Indirect 

Effects 
Rank 

Induced 

(SAM) 

effects 

Rank 

SAM 

Type 

II 

Rank 

1 
Agriculture, hunting , Forestry and 

related service activities 
0.12 46 0.10 25 0.09 35 0.31 46 

2 

Fishing, operating of fish hatcheries 

and fish farms; service activities 

incidental to fishing 

0.11 48 0.15 7 0.08 45 0.34 41 

3 Mining and Quarrying 0.19 39 0.13 11 0.11 23 0.42 29 

4 
Manufacture of food products and 

beverages 
0.17 41 0.13 10 0.1 30 0.4 32 

5 Manufacture of tobacco products 0.09 50 0.10 20 0.07 49 0.26 50 

6 Manufacture of textiles 0.17 42 0.12 16 0.08 42 0.37 37 

7 
Manufacture of wearing apparel; 

dressing and dyeing of fur 
0.19 38 0.10 18 0.09 40 0.38 35 

8 
Manufacture of leather and leather 

products 
0.23 25 0.16 4 0.1 28 0.5 20 

9 

Manufacture of wood and of products 

of wood and cork, except furniture; 

manufacture of articles of straw and 

plaiting materials 

0.15 44 0.07 41 0.08 46 0.3 47 

10 
Manufacture of pulp, paper and paper 

products 
0.23 27 0.07 37 0.08 44 0.38 36 

11 
Publishing, printing and reproduction 

of recorded media 
0.25 22 0.10 19 0.1 31 0.45 26 

12 
Manufacture of coke, refined 

petroleum products and nuclear fuels 
0.22 28 0.05 46 0.07 52 0.34 42 

13 
Manufacture of chemicals and 

chemical products 
0.19 36 0.07 36 0.09 38 0.35 39 

14 
Manufacture of rubber and plastic 

products 
0.32 12 0.08 30 0.11 21 0.52 16 

15 
Manufacture of other non-metallic 

mineral products 
0.22 31 0.12 14 0.1 27 0.44 27 

16 Manufacture of basic metals 0.48 7 0.18 3 0.16 4 0.83 4 

17 

Manufacture of fabricated metal 

products, except machinery and 

equipment 

0.28 19 0.09 28 0.09 34 0.47 24 

18 
Manufacture of machinery and 

equipment n.e.c. 
0.18 40 0.08 34 0.08 48 0.33 43 

19 
Manufacture of office machinery and 

computers 
0.15 45 0.07 39 0.07 51 0.28 49 

20 
Manufacture of electrical machinery 

and apparatus n.e.c. 
0.20 33 0.10 24 0.08 41 0.39 34 

21 

Manufacture of radio, television and 

communication equipment and 

apparatus 

0.03 52 0.05 48 0.04 53 0.11 53 

22 
Manufacture of medical, precision and 

optical instruments, watches and clo 
0.30 15 0.09 27 0.1 25 0.5 19 
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23 
Manufacture of motor vehicles, trailers 

and semi-trailers 
0.16 43 0.05 44 0.08 47 0.29 48 

24 
Manufacture of other transport 

equipment 
0.96 1 0.10 21 0.21 1 1.27 1 

25 
Manufacture of furniture; 

manufacturing n.e.c. 
0.23 26 0.08 29 0.1 32 0.41 30 

26 Recycling 0.22 29 0.23 1 0.12 14 0.57 9 

27 
Electricity, gas, steam and hot water 

supply 
0.22 30 0.06 42 0.07 50 0.34 40 

28 
Collection, purification and 

distribution of water 
0.33 11 0.10 23 0.13 12 0.55 10 

29 Construction 0.27 20 0.08 32 0.11 24 0.46 25 

30 

Sale, maintenance and repair of motor 

vehicles and motorcycles; retail sale 

services of automotive fuel 

0.29 16 0.07 40 0.12 16 0.47 23 

31 

Wholesale trade and commission 

trade, except of motor vehicles and 

motorcycles 

0.31 14 0.05 47 0.12 13 0.48 22 

32 

Retail trade, except of motor vehicles 

and motorcycles; repair of personal 

and household goods 

0.37 10 0.04 50 0.13 9 0.54 13 

33 Hotels and restaurants 0.25 23 0.15 8 0.11 17 0.5 18 

34 Land transport; transport via pipelines 0.19 37 0.04 51 0.09 36 0.32 45 

35 Water transport 0.19 35 0.21 2 0.1 26 0.51 17 

36 Air transport 0.20 34 0.12 13 0.08 43 0.41 31 

37 
Supporting and auxiliary transport 

activities; activities of travel agencies 
0.29 18 0.13 12 0.11 20 0.52 15 

38 Post and telecommunications 0.22 32 0.07 35 0.1 29 0.39 33 

39 
Financial intermediation, except 

insurance and pension funding 
0.42 8 0.10 22 0.14 8 0.65 8 

40 
Insurance and pension funding, except 

compulsory social security 
0.10 49 0.16 5 0.11 22 0.36 38 

41 
Activities auxiliary to financial 

intermediation 
0.29 17 0.09 26 0.11 18 0.49 21 

42 Real estate activities 0.01 53 0.04 52 0.09 39 0.14 52 

43 

Renting of machinery and equipment 

without operator and of personal and 

household goods 

0.26 21 0.15 6 0.12 15 0.53 14 

44 
Computer and related activities;  

Research and development 
0.24 24 0.08 31 0.11 19 0.43 28 

45 Other business activities 0.12 47 0.12 15 0.09 33 0.33 44 

46 
Public administration and defence; 

compulsory social security 
0.57 4 0.08 33 0.15 5 0.8 5 

47 Education 0.66 3 0.05 43 0.17 3 0.88 3 

48 Health and social work 0.54 5 0.05 45 0.14 7 0.73 7 

49 
Sewage and refuse disposal, sanitation 

and similar activities 
0.67 2 0.07 38 0.18 2 0.92 2 

50 Activities of membership organisation  0.51 6 0.14 9 0.15 6 0.8 6 

51 
Recreational, cultural and sporting 

activities 
0.31 13 0.11 17 0.13 11 0.55 11 

52 Other service activities 0.38 9 0.04 49 0.13 10 0.55 12 

53 
Private households with employed 

persons 
0.05 51 0.01 53 0.09 37 0.15 51 
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Appendix 4.K: SIOT type I and SAM type II employment -output 

multipliers per million MTL 

Table K.1: SIOT Type I and SAM Type II Employment-Output Multipliers per Million MTL 

No 

Sectors 

SIOT Type I 

Employment (output) 

multipliers  ( direct and 

indirect  effects) 

SAM Type II 

Employment (output) 

multipliers (direct, 

indirect + induced 

effects) 

SIOT 

Type I   

effects 

Rank 
Type II 

SAM 
Rank 

1 

Agriculture, hunting , Forestry and related 

service activities 

65 27 81 30 

2 

Fishing, operating of fish hatcheries and fish 

farms; service activities incidental to fishing 

72 24 92 27 

3 Mining and Quarrying 

103 8 127 8 

4 Manufacture of food products and beverages 

63 30 86 32 

5 Manufacture of tobacco products 

27 50 41 50 

6 Manufacture of textiles 

77 21 99 25 

7 

Manufacture of wearing apparel; dressing and 

dyeing of fur 

62 31 85 34 

8 Manufacture of leather and leather products 

97 9 128 12 

9 

Manufacture of wood and of products of wood 

and cork, except furniture; manufacture of 

articles of straw and plaiting materials 

81 
17 

97 19 

10 Manufacture of pulp, paper and paper products 

56 38 79 40 

11 

Publishing, printing and reproduction of 

recorded media 

55 40 82 39 

12 

Manufacture of coke, refined petroleum 

products and nuclear fuels 

82 16 103 21 

13 

Manufacture of chemicals and chemical 

products 

44 46 65 46 

14 Manufacture of rubber and plastic products 

69 26 100 26 

15 

Manufacture of other non-metallic mineral 

products 

90 12 116 13 

16 Manufacture of basic metals 

227 1 278 1 

17 

Manufacture of fabricated metal products, 

except machinery and equipment 

76 22 104 24 

18 Manufacture of machinery and equipment n.e.c. 

42 47 62 47 

19 

Manufacture of office machinery and 

computers 

29 49 45 49 

20 

Manufacture of electrical machinery and 

apparatus n.e.c. 

49 44 73 44 

21 

Manufacture of radio, television and 

communication equipment and apparatus 

11 52 17 53 

22 

Manufacture of medical, precision and optical 

instruments, watches and clocks 

77 20 107 18 

23 

Manufacture of motor vehicles, trailers and 

semi-trailers 

56 39 73 41 

24 Manufacture of other transport equipment 

161 3 243 3 

25 Manufacture of furniture; manufacturing n.e.c. 

64 29 88 31 
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26 Recycling 

83 15 117 15 

27 Electricity, gas, steam and hot water supply 

51 42 73 45 

28 

Collection, purification and distribution of 

water 

75 23 108 17 

29 Construction 

111 5 138 7 

30 

Sale, maintenance and repair of motor vehicles 

and motorcycles; retail sale services of 

automotive fuel 

86 
14 

114 14 

31 

Wholesale trade and commission trade, except 

of motor vehicles and motorcycles 

95 10 123 10 

32 

Retail trade, except of motor vehicles and 

motorcycles; repair of personal and household 

goods 

138 
4 

170 4 

33 Hotels and restaurants 

62 32 92 29 

34 Land transport; transport via pipelines 

78 18 95 20 

35 Water transport 

58 36 90 35 

36 Air transport 

38 48 63 48 

37 

Supporting and auxiliary transport activities; 

activities of travel agencies 

59 35 91 33 

38 Post and telecommunications 

47 45 69 43 

39 

Financial intermediation, except insurance and 

pension funding 

61 33 101 28 

40 

Insurance and pension funding, except 

compulsory social security 

50 43 70 42 

41 Activities auxiliary to financial intermediation 

53 41 83 38 

42 Real estate activities 

15 51 19 51 

43 

Renting of machinery and equipment without 

operator and of personal and household goods 

71 25 103 23 

44 

Computer and related activities;  Research and 

development 

56 37 81 37 

45 Other business activities 

60 34 78 36 

46 

Public administration and defence; compulsory 

social security 

87 13 137 11 

47 Education 

110 6 165 5 

48 Health and social work 

92 11 137 9 

49 

Sewage and refuse disposal, sanitation and 

similar activities 

105 7 162 6 

50 Activities of membership organisation n.e.c. 

65 28 115 22 

51 Recreational, cultural and sporting activities 

77 19 110 16 

52 Other service activities 

203 2 236 2 

53 Private households with employed persons 

1 53 6 52 
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Appendix 4.L: Decomposition of SAM Type II employment -output 

multipliers per million MTL 

Table L.1: Decomposition of SAM Type II Employment (Output) Multipliers  per million MTL 

No Sectors 

Employment 

Multiplier 

(direct effects) 

 Employment 

Multiplier (In-

direct effects) 

Induced (SAM) 

effects 

SAM Type II 

Income 

multiplier 

(direct, 

 indirect + 

induced  

effects) 

Direct 

Effects 
Rank 

Indirect 

Effects 
Rank 

Induced 

(SAM) 

effects 

Rank 

SAM 

Type 

II 

Rank 

1 
Agriculture, hunting , Forestry and 

related service activities 
44 28 21 19 18 35 

83 30 

2 

Fishing, operating of fish hatcheries 

and fish farms; service activities 

incidental to fishing 

44 27 28 10 16 45 
88 27 

3 Mining and Quarrying 73 11 30 7 21 23 
124 8 

4 
Manufacture of food products and 

beverages 
30 43 33 5 19 30 

81 32 

5 Manufacture of tobacco products 10 50 17 30 14 49 
40 50 

6 Manufacture of textiles 48 23 29 8 16 42 
93 25 

7 
Manufacture of wearing apparel; 

dressing and dyeing of fur 
37 35 26 14 17 40 

79 34 

8 
Manufacture of leather and leather 

products 
56 18 41 2 19 28 

116 12 

9 

Manufacture of wood and of products 

of wood and cork, except furniture; 

manufacture of articles of straw and 

plaiting materials 

65 15 16 32 15 46 
96 19 

10 
Manufacture of pulp, paper and paper 

products 
43 29 13 39 16 44 

72 40 

11 
Publishing, printing and reproduction 

of recorded media 
36 36 18 25 19 31 

73 39 

12 
Manufacture of coke, refined 

petroleum products and nuclear fuels 
70 13 12 41 13 52 

95 21 

13 
Manufacture of chemicals and 

chemical products 
29 44 15 36 17 38 

61 46 

14 
Manufacture of rubber and plastic 

products 
51 21 17 29 21 21 

90 26 

15 
Manufacture of other non-metallic 

mineral products 
59 16 31 6 19 27 

109 13 

16 Manufacture of basic metals 192 2 34 4 31 4 
258 1 

17 

Manufacture of fabricated metal 

products, except machinery and 

equipment 

56 20 20 21 18 34 
94 24 

18 
Manufacture of machinery and 

equipment n.e.c. 
26 46 16 33 15 48 

57 47 

19 
Manufacture of office machinery and 

computers 
15 49 13 38 13 51 

41 49 

20 
Manufacture of electrical machinery 

and apparatus n.e.c. 
32 41 17 31 16 41 

66 44 

21 

Manufacture of radio, television and 

communication equipment and 

apparatus 

4 52 7 52 7 53 
19 53 

22 
Manufacture of medical, precision and 

optical instruments, watches and clo 
59 17 18 28 20 25 

97 18 
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23 
Manufacture of motor vehicles, trailers 

and semi-trailers 
45 25 11 42 15 47 

71 41 

24 
Manufacture of other transport 

equipment 
144 3 18 27 41 1 

203 3 

25 
Manufacture of furniture; 

manufacturing n.e.c. 
45 26 19 24 18 32 

82 31 

26 Recycling 33 39 50 1 23 14 
106 15 

27 
Electricity, gas, steam and hot water 

supply 
40 32 11 43 13 50 

64 45 

28 
Collection, purification and 

distribution of water 
56 19 19 23 24 12 

99 17 

29 Construction 92 7 19 22 20 24 
131 7 

30 

Sale, maintenance and repair of motor 

vehicles and motorcycles; retail sale 

services of automotive fuel 

74 10 12 40 23 16 
109 14 

31 

Wholesale trade and commission 

trade, except of motor vehicles and 

motorcycles 

86 8 9 47 24 13 
119 10 

32 

Retail trade, except of motor vehicles 

and motorcycles; repair of personal 

and household goods 

130 4 8 50 25 9 
163 4 

33 Hotels and restaurants 35 37 27 11 22 17 
84 29 

34 Land transport; transport via pipelines 70 14 8 51 18 36 
95 20 

35 Water transport 23 47 36 3 20 26 
78 35 

36 Air transport 16 48 22 17 16 43 
54 48 

37 
Supporting and auxiliary transport 

activities; activities of travel agencies 
37 34 22 16 21 20 

80 33 

38 Post and telecommunications 33 40 14 37 19 29 
66 43 

39 
Financial intermediation, except 

insurance and pension funding 
43 30 18 26 26 8 

87 28 

40 
Insurance and pension funding, except 

compulsory social security 
29 45 21 20 21 22 

71 42 

41 
Activities auxiliary to financial 

intermediation 
31 42 22 18 21 18 

74 38 

42 Real estate activities 7 51 8 49 17 39 
32 51 

43 

Renting of machinery and equipment 

without operator and of personal and 

household goods 

45 24 26 12 23 15 
94 23 

44 
Computer and related activities;  

Research and development 
41 31 15 35 21 19 

78 37 

45 Other business activities 34 38 25 15 18 33 
78 36 

46 
Public administration and defence; 

compulsory social security 
71 12 15 34 30 5 

117 11 

47 Education 101 5 9 46 33 3 
143 5 

48 Health and social work 82 9 10 45 28 7 
120 9 

49 
Sewage and refuse disposal, sanitation 

and similar activities 
94 6 11 44 34 2 

139 6 

50 Activities of membership organisation  39 33 26 13 30 6 
94 22 

51 
Recreational, cultural and sporting 

activities 
49 22 28 9 25 11 

102 16 

52 Other service activities 194 1 9 48 25 10 
228 2 

53 
Private households with employed 

persons 
0 53 1 53 17 37 

19 52 



235 

 

Appendix 4.M:  Results for the SIOT and SAM based D-L HEM  

Table M.1: Gross output effect of extracted sectors for the SIOT and SAM  based D-L HEM 

No Sectors 
D-L measure from 

SIOT 

D-L measure from 

SAM 

    
Output in 

000 MTL 
Rank 

Output in 

000 MTL 
Rank 

1 
Agriculture, hunting , Forestry and related service activities 28187 12 173035 17 

2 

Fishing, operating of fish hatcheries and fish farms; service 

activities incidental to fishing 
4083 42 19538 44 

3 
Mining and Quarrying 3128 43 19387 45 

4 
Manufacture of food products and beverages 73135 4 308933 7 

5 
Manufacture of tobacco products 7061 35 25652 43 

6 
Manufacture of textiles 7400 34 35211 41 

7 
Manufacture of wearing apparel; dressing and dyeing of fur 30906 11 160802 18 

8 
Manufacture of leather and leather products 7832 32 32813 42 

9 

Manufacture of wood and of products of wood and cork, except 

furniture; manufacture of articles of straw and plaiting materials 
588 48 4894 48 

10 
Manufacture of pulp, paper and paper products 1849 46 14541 46 

11 
Publishing, printing and reproduction of recorded media 14863 19 93603 22 

12 

Manufacture of coke, refined petroleum products and nuclear 

fuels 
83 52 689 53 

13 
Manufacture of chemicals and chemical products 5450 41 48629 34 

14 
Manufacture of rubber and plastic products 10374 25 90820 24 

15 
Manufacture of other non-metallic mineral products 8739 29 49633 33 

16 
Manufacture of basic metals 496 49 3097 51 

17 

Manufacture of fabricated metal products, except machinery and 

equipment 
5698 39 41585 37 

18 
Manufacture of machinery and equipment n.e.c. 7696 33 40561 38 

19 
Manufacture of office machinery and computers 453 50 2566 52 

20 
Manufacture of electrical machinery and apparatus n.e.c. 21452 14 81261 25 

21 

Manufacture of radio, television and communication equipment 

and apparatus 
340728 1 765355 1 

22 

Manufacture of medical, precision and optical instruments, 

watches and clocks 
8169 31 54430 31 

23 
Manufacture of motor vehicles, trailers and semi-trailers 291 51 3386 49 

24 
Manufacture of other transport equipment 5781 38 100098 21 

25 
Manufacture of furniture; manufacturing n.e.c. 22573 13 174241 16 

26 
Recycling 868 47 3308 50 

27 
Electricity, gas, steam and hot water supply 11485 24 77843 26 

28 
Collection, purification and distribution of water 9346 27 72734 27 

29 
Construction 36839 9 300505 9 

30 
Sale, maintenance and repair of motor vehicles and motorcycles; 14448 20 153174 19 
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retail sale services of automotive fuel 

31 

Wholesale trade and commission trade, except of motor vehicles 

and motorcycles 
18726 16 272969 11 

32 

Retail trade, except of motor vehicles and motorcycles; repair of 

personal and household goods 
13193 23 215447 15 

33 
Hotels and restaurants 132715 2 654757 2 

34 
Land transport; transport via pipelines 5517 40 90962 23 

35 
Water transport 14299 21 61105 28 

36 
Air transport 45659 6 236584 14 

37 

Supporting and auxiliary transport activities; activities of travel 

agencies 
34864 10 264252 12 

38 
Post and telecommunications 41876 7 246501 13 

39 
Financial intermediation, except insurance and pension funding 38996 8 291839 10 

40 

Insurance and pension funding, except compulsory social 

security 
9053 28 59570 29 

41 
Activities auxiliary to financial intermediation 10062 26 52629 32 

42 
Real estate activities 18186 17 303122 8 

43 

Renting of machinery and equipment without operator and of 

personal and household goods 
8318 30 46325 35 

44 
Computer and related activities;  Research and development 7003 36 58810 30 

45 
Other business activities 78519 3 363386 4 

46 
Public administration and defence; compulsory social security 50748 5 526087 3 

47 
Education 17930 18 355820 5 

48 
Health and social work 19137 15 319176 6 

49 
Sewage and refuse disposal, sanitation and similar activities 2326 45 41710 36 

50 
Activities of membership organisation n.e.c. 5836 37 39663 39 

51 
Recreational, cultural and sporting activities 14026 22 124411 20 

52 
Other service activities 2456 44 38334 40 

53 
Private households with employed persons 54 53 7432 47 
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5. Conclusion 

 

The overall aim of this dissertation was to produce a thorough study of the production 

structure of the Maltese economy by utilizing both the input-output and the social 

accounting matrix frameworks and to subsequently employ both these frameworks to 

undertake an extensive analysis of inter-industry linkages from which it would be 

possible to derive measures that provide a further insight into the characteristics of the 

flow structure of the Maltese economy. 

 

Chapter two presented a detailed account of the construction of first symmetric input-

output table (SIOT) for Malta which conforms to both ESA 95 guidelines and Eurostat 

methodology and which contains a sectoral level of disaggregation as high as 54 

industries. This chapter presented a detailed description of all the necessary steps and 

procedures required to obtain a balanced SIOT from a set of supply and use tables. The 

chapter therefore also serves as a blue print for the construction of industry-by-industry 

input output tables under the fixed product sales structure assumption, as employed by 

the statistical offices of a number of countries including the Netherlands, Canada, 

Finland, Denmark and Norway for the construction of their input-output tables.   

 

Chapter two undertook a preliminary analysis of the resulting SIOT for Malta for the 

year 2000 and illustrated how an SIOT can be utilized as a analytical tool to gain 

additional information regarding the production structure of the Maltese economy. The 

SIOT obtained in this chapter provided detailed information regarding the purchases 

made by each sector of the economy in order to produce their own output as well as 

information on the destination of the uses of their outputs, thus illustrating the 

relationship between producers and consumers and the interdependencies of industries. 

The analysis presented in this chapter assessed the contribution to gross output and the 

direct contribution to gross domestic product for each sector, as well as derived 

significant information regarding the consumption of output by the individual 

components of final demand directly via the use of the SIOT.   

 

Chapter three presented the compilation of the first set of income-expenditure accounts 

for the Maltese economy which were constructed utilizing the methodology put forward 

by Turner (2002). From the information found in the set of income-expenditure 
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accounts we were able to derive a macro-SAM for the Maltese economy for the year 

2000. The construction of the micro-SAM was performed by disaggregating all the 

transactions of the production account within the macro-SAM according to the level of 

sectoral disaggregation required. In the case of the micro-SAM for Malta, disaggregated 

statistics for production, industrial demand, final-demand, value-added and trade were 

all readily available from the 54 industry-by-industry SIOT for Malta constructed within 

chapter two of this thesis. 

 

Chapter three illustrated how, by analysing both of the formats of the SAM, the macro-

SAM and the micro-SAM, it is possible to derive valuable information regarding the 

national accounts, the production structure, the balance of payments and even the 

income generation process of the Maltese economy. From the macro-SAM it was 

possible to derive a number of key national accounting measures. From the macro-SAM 

we were able to generate figures for gross domestic product at market prices utilizing 

both the value added approach as well as the expenditure approach, and we also 

obtained figures for net factor income (NFI), gross national product (GNP) as well as 

net domestic product (NDP) for the Maltese economy for the year 2000. From the 

macro-SAM we also obtained figures which enabled us to shed light on the patterns of 

savings and investment between household firms and government by first analysing the 

contribution of each institution toward the generation of gross national saving (GNS) 

and subsequently by assessing the relative share of total gross domestic investment 

(GDI) generated between households, firms, government and the rest of the world. 

 

By analysing the derived micro-SAM it was possible to gain a better understanding of 

the implications that Malta’s economic structure has in terms of sub-sectoral growth. 

From the micro-SAM it was possible to obtain production and trade statistics, as well 

figures showing the generation of factor income both in terms of the labour income 

accrued to households and in terms of other factor income for each individual industry 

within the economy. Moreover, the analysis of the micro-SAM provided an examination 

of the pattern of household consumption across all industries, such that is was possible 

to examine the whole of process of household income generation and the redistribution 

of this income amongst the producing sectors of the economy in the form of household 

consumption expenditure and the other institutions in the form of income transfers. 
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Chapter four provided a detailed study of the production structure of the Maltese 

economy based on the analysis of inter-industry linkages which was conducted via the 

use of the SIOT and SAM for the Maltese economy for the year 2000 constructed in the 

preceding chapters of this dissertation. This chapter also presented a thorough overview 

of the basic input-output methodology which focused on the derivation as well as on the 

assumptions and limitations of the Leontief demand driven quantity model. From the 

methodologies employed in this chapter, which targeted the analysis of backward 

linkages, we obtained various measures which were used to assess the characteristics 

exhibited by the production structure of the Maltese economy in the year 2000, but from 

which is was also possible to provide policy makers with a range of estimates which 

portray the differential effects of an of increase in government consumption expenditure 

by one additional MTL in terms of either an additional output, additional household 

income or even additional jobs created. This analysis therefore provides policy makers 

with a broad range of analytically derived estimates, with which to evaluate the strategic 

importance of each industry, in the context of the identification of potential strategies 

for economic development.  

 

Moreover, from the application of hypothetical extraction methods we derived estimates 

of the potential detrimental effects on the economy in terms of the loss of gross output 

that could result via the closure of a particular industry. These measures can thus be of 

use to policy makers particularly in a scenario where the government is endowed with a 

limited availability of financial resources and is faced with the task of formulating a 

number of targeted policies aimed at aiding the struggling industries in the economy. 

 

The inter-industry linkages analysis described in chapter four was undertaken via 

derivation of  both type I and type II output (production), income(income-output) and 

employment (employment-output) multipliers obtained using the Leontief input-output 

modelling framework applied to both the SIOT and the SAM, as well as by performing 

an analysis of inter-industry linkages based on the non-complete hypothetical extraction 

method (Dietzenbacher and van der Linden, 1997) which was carried out utilizing the 

SAM (Carderente and Sancho, 2006).  Chapter four set out a detailed description of 

each methodology employed together with an exhaustive analysis of the results obtained 

from each method. The chapter concluded with a summary of the main findings of the 

study which illustrates how the results obtained throughout can not only be of use as  to 
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identify the underlying characteristics of the production structure of the Maltese 

economy, but also how these results can be of significant aid for the formulation of 

industry policy. 

 

The development of this dissertation has also been of significant importance to my 

personal growth since not only have I gained a firm theoretical foundation which allows 

me to access literature relating to various applications of input-output methodology, but 

I also accumulated the necessary knowledge to conduct further relevant research over 

the coming years. The knowledge acquired throughout this Ph.D will be instrumental in 

undertaking future research focusing, amongst other things, on the current 

understanding of the production structure of the Maltese economy as well as carrying 

out other policy relevant studies applied to the Maltese economic context. The planned 

future research projects could be separated into three segments, namely, into short-term, 

medium term and long term. 

 

In the short term my goal is to undertake three research projects closely related to the 

methodologies discussed in this dissertation. The first study aims to construct a SIOT 

for the Maltese economy for the year 2008 based on the methodology put forth in 

chapter two of this dissertation utilizing a new set of supply and use tables which are to 

be completed by the end of 2013
66

. I will subsequently extend the SIOT for 2008 into a 

SAM for the same year utilizing the income-expenditure approach presented in chapter 

three of this dissertation. Using both the SIOT and SAM for Malta for 2008 my 

intention is to then conduct a study aimed at identifying the key sectors of the Maltese 

economy for 2008 based on input-output linkage analysis following Miller and Lahr 

(2001), Andreosso-O'Callaghan and Guoqiang  (2004), and Temurshoev (2004).  

 

In the medium term I plan to undertake two separate research projects which theoretical 

foundation both utilize the input-output methodology discussed in chapter four of this 

dissertation. With the construction of the SIOT for Malta for 2008 it would then be 

possible to undertake study of the structural change of the Maltese Economy between 

the years of 2000 and 2008 based on input-output analysis. This study will be aimed at 

assessing the evolution of the production structure and of the relative inter-industry 

                                                 
66

 The new supply and use tables for 2008 will be constructed by the National Statistics  of Malta (NSO) 

and will adhere to ESA 95 guidelines.  
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dependences between 2000 and 2008 and to examine the implications of the resultant 

structural changes in terms of income, employment and output. This study will be 

undertaken following Sonis et al. (1996), Hayashi (2005), Franke and Kalmbach (2005) 

and Munjal (2007). The second medium term research project relates to extending the 

current literature examining the impact of the tourism industry on the Maltese economy 

originally put forward by Briguglio (1992), utilizing the SIOT for Malta for the 2008. 

The aim of this study will be to conduct a highly comprehensive analysis of the 

economic impact the tourism industry has on the Maltese economy centred on the use of 

selected input-output methodologies relating to multiplier and linkages analyses, 

following similar studies undertaken in Fletcher (1989), Kweka et al. (2001), 

Mazmunder et al. (2009) and Zaman et.al (2010).  

 

The long term research projects relate to the application of the SAM for Malta for the 

year 2000 (or of the eventual SAM for Malta for the year 2008) for use in the 

implementation of computable general equilibrium (CGE) models with which to 

undertake an extensive range of studies. One of the main reasons to focus long term 

research on the application of the CGE models is that their framework allows us to 

overcome several of the theoretical limitations imposed by the assumptions of standard 

input-output model discussed in section 4.2.2. Chief among which is the fact that CGE 

models, in contrast to standard input-output models, integrate price and quantity 

adjustments of demand and supply following the tenets of well known and well 

understood economic theory (Carderente and Sancho,2012). Not only do CGE models 

incorporate price effects but that they also do not make explicit use of the assumption 

that factors of production are utilized in fixed proportions as well do make explicit use 

of the assumption of no supply constraints.  

 

The use of CGE models allows for the economic impact of an event to be evaluated via 

the application of an empirical methodology which is more theoretically grounded when 

compared to standard input-output analysis. Over the past two decades CGE modelling 

have become a standard tool of empirical analysis and are widely used to analyze the 

aggregate welfare and distributional impacts of policies whose effects may be 

transmitted through multiple markets, or contain menus of different tax, subsidy, quota 

or transfer instruments (Sue Wing, 2004).  
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The very existence of the SAM for Malta for the year 2000, constructed in this thesis (as 

well as the subsequent construction of a SAM for 2008), allows for the feasibility of the 

application of computable general equilibrium models with which to perform various 

studies in areas as diverse as fiscal reform and development planning (Perry et al. 2001), 

the economic impact of tourism (Blake, 2000), international trade (Harrison, 1997), 

environmental regulation (Weyant, 1999; Turner et al., 2009) and even energy and 

climate change policy (Sue Wing, 2009). 
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