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Italian Economy  

Maurizio Ciaschini *, Francesco Felici **, Rosita Pretaroli *, Francesca Severini * 

and Claudio Socci * 

Abstract  

The continuous evolution of the regulatory framework requires the development of analysis 

instruments able to support the policy maker in designing and quantifying the impact of selected 

policy measures. With this intent, the Italian Ministry of Economic and Finance developed a static 

Computable General Equilibrium model, namely MACGEM-IT model.  Specifically built to 

reproduce the characteristics of Italian economy, the MACGEM-IT model is calibrated on the 

Social Accounting Matrix for Italy and is a multi-input, multi-output and multi-sector static CGE 

model. It provides a measure of the aggregate, disaggregate, direct and indirect response of the 

economic system to economic policy measures.  
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1. INTRODUCTION 

The evolution of the institutional setting and the changes in the economic system’s structure bind the policy maker 

to investigate unceasingly the economic impact of policy measures. Macro-economic models are able to provide 

economic policy evaluation and simulation experiments, tracing the propagation mechanisms of a policy measure in 

aggregate terms. However, in recent years Computable General Equilibrium (CGE) models became a noteworthy 

instrument of policy analysis for most sectors of the economy (Perali et al., 2018). This type of models are able to 

quantify the macro-economic impacts of a shock going through the multiple economic agents’ simultaneous and take 

into account the spill over effects that might occur (Ciaschini et al. 2015).  

In particular, CGE models represent an extension of traditional analytical equilibrium models in the sense that 

they are mostly policy driven and provide numerical solutions to large multi-sectoral models (Scrieciu, 2007). They 

include details on the behaviour of agents to describe the complex pattern of price changes, feedback effects and 

budget-resources constraints which characterise all economies (Perali et al., 2018). Starting from the original concept 

of general equilibrium stated by Walras1, selected economists formalized the application of general equilibrium models 

to economic issues (Arrow and Debreu, 1954; Joansen, 1960; Harberger 1962; Sowen and Walley, 1974). Thanks to 

the important work of various mathematical economists, who developed methods for computing equilibrium prices 

vectors (Scarf 1960, 1967; Merrill, 1972; Van de Laan et al., 1979), several applications of general equilibrium models 

were developed. These models can be clustered according to different criteria such as the use for policy simulation 

purposes, the causality links that dominate the economic system, the level of aggregation, the sources of data base, 

the time span covered etc. (Willenbockel, 1994).  

More generally, it is possible to distinguish two major categories of CGE models according to the underlying 

theory: the “Neo-Walrasian CGEs” and the “Less-Ortodox CGEs” (Bellù, 2011). The first category assumes that all the 

agents follow an optimization behavior, there is homogeneity of degree zero in prices and incomes and there is only 

one vector of prices, which clears all the markets of goods and factors. The second category of CGEs considers some 

non-Walrasian elements such as price rigidity, unbalanced government budget, nominal exchange rates etc. The so 

called “macro-structuralists” approaches (Taylor, 1990) belong to this category and follows the tradition of Keynes, 

Kalecki and Kaldor rather than Walras and Arrow and Debreu, stressing how the macro-economic equilibrating 

mechanisms influence the outcome of the model. These recent approaches seem to be more suitable to portray the 

specific characteristics of the economic system considered and actually represent the state of the art in CGE modelling. 

The capacity of these models to depict the real condition of the economic system is also favoured by the evolution 

of the benchmark dataset, which provides the initial real representation of the economy (Ciaschini et al. 2010). In 

particular, we are referring to the evolution of Input-Output database that provides the description of the economic 

flows related only to the production process and to the Social Accounting Matrix (SAM). This latter is an accounting 

scheme able to provide a detailed description of all economic flows related, not only to the production process, but also 

to the generation of value added by components, the allocation of primary incomes to Institutional Sectors, the 

secondary distribution of income among Institutional Sectors and finally the final demand formation (Ciaschini and 

Socci, 2007-2008). The SAM provides the important behavioral parameters governing consumer demands, production 

technology, imports and domestic production relation, fiscal burden etc. For this reason SAM-based CGE models are 

widely recognized as powerful impact analysis instruments, capable of emphasize the peculiarities of the economic 

system (Pretaroli and Severini, 2009). 

For all these reasons, in recent times CGE models and SAM-based CGE models have been widely used by 

several international organisations (e.g. the World Bank, the World Trade Organisation, the European Commission, 

FAO etc.) as well as Government agencies and research centres to simulate ex-ante the potential impact of different 

policy measures  (Dixon and Jorgenson, 2013). In particular, there is evidence of SAM based CGE models applied to 

different domains such as trade liberalisation, environment-economy interactions and climate-change challenges, 

labour market deregulation, fiscal reform, monetary policies, public infrastructure, gender policies, mega events and 

specific industry sector’s studies (Gunning and Keyzer 1995; Dixon and Parmenter 1996; Devarajan and Robinson, 

2002; Dixon and Jorgenson, 2013; Ahmed et al. 2018; Felici et al. 2018; Severini et al. 2018). 

 

 

                                                           
1 The demand and the supply of commodities meet in a perfect competitive market to originate the equilibrium prices 
that correspond to the average cost of production of each commodity (Walras, 1874). 
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Following the mainstream on economic impact analysis, the Department of Treasury of the Italian Ministry of the 

Economy and Finance developed a SAM based CGE model for the Italian economy in cooperation with the Department 

of Economic and Law of the University of Macerata. The so-called, Multisector Applied Computable General Equilibrium 

Model for Italy (MACGEM-IT) provides a great disaggregate representation of the economic system functioning and is 

able to evaluate economic, disaggregate, direct and indirect impacts of policy measures on the income circular flow.  

The parameters of MACGEM-IT model are calibrated on the Social Accounting Matrix (SAM) for Italy resulting from 

the National Accounting Matrix (NAM) circulated by ISTAT (ISTAT, 2015a). This makes the model able to consider the 

behaviour of each operator according to the economic function carried out (Ciaschini et al. 2013). Moreover, the 

MACGEM-IT model provides a deep disaggregation of the flows on the transfers among Institutional Sectors, transfers 

and taxes on activities, commodities and income taxes. This allows run MACGEM-IT assessing economic impact of 

selected policy reforms or one-off policies regarding singular taxes or flows or industries. This level of disaggregation, 

and thus information collectible by the policy maker has no precedent in Italy.  

This article provides a thorough description of MACGEM-IT and highlights its structure, main assumptions, 

equations and properties through some validation experiments. More specifically, the section 2 describes the 

characteristics of the SAM for Italy and the MACGEM-IT model, showing the main assumptions on functional forms, 

primary factors and commodities market competitiveness, parameters determination and exogenous/endogenous 

variables. The paragraph 3 discusses the response of the MACGEM-IT model to a set of standard shocks in terms of 

changes in the macroeconomic variables and in disaggregated terms. 

2. THE SAM FOR ITALY AND THE MACGEM-IT MODEL  

2.1. The Social Accounting Matrix for Italy 

The SAM developed in this research response to the exigency of developing a CGE model able to quantify the 

economic, disaggregate, direct and indirect impacts of fiscal policies and policy reforms on Italian macroeconomic 

variables. It is consistent with the current regulatory framework and updated with the most recent data on National 

Accounts form ISTAT (ISTAT, 2015a). The structure of the SAM (Table 1) is quite flexible and the disaggregation 

among commodities, industries, taxes and Institutional Sectors is functional to the objectives of the research (Ciaschini 

et al. 2012). 

In particular, building the SAM for the base year required the most recent National Accounting Matrix (NAM), the 

Supply-Use Tables (SUT) and all the other National Accounts necessary to obtain the required disaggregation.   

The SUT offer a disaggregation of 63 commodities and 63 industries2. The value added generated by industry 

can be disaggregated into its components: compensation of employees, social contribution made by employee, gross 

operating surplus, mixed income and indirect net taxes on industries. These latter are furtherly disaggregated into 13 

taxes3 to emphasize in the MACGEM-IT model the different tax rates, tax base and the Institutional Sector allowed to 

the collection of their revenue (Central and Local Government). With the same purpose, in the SAM we provide the 

disaggregation of 14 taxes on commodities4.  

Moving from the generation of Value Added by component, as a result of the involvement of primary factors in 

production process, to the attribution of primary incomes requires the identification of the Institutional Sectors and their 

capacity as recipients of primary incomes. The SAM provides the disaggregation of Institutional Sectors into: i) 

Households; ii) Non-Profit Institutions (NPIs); iii) Financial Corporates; iv) Non-financial Corporates; v) Central 

Government; vi) Social security Institutions; vii) Local Government disaggregated into: Regions, Provinces and 

Municipalities; viii) Other Public Institutions including Universities, Chambers of Commerce etc.; ix) Rest of World. 

Each Institutional Sector receives the primary incomes generated by production processes and tax revenues 

consistent with the aggregate flows included in National Accounts (UN, 2008). The determination of gross disposable 

income requires the construction of sub-matrices of current transfers among Institutional Sectors that are registered in 

                                                           
2 The classification of commodities and industries is displayed in the Appendix A, Tables A1 and A2. 
3 The classification of taxes on industries is displayed in Appendix A, Table A3. 
4 The classification of taxes on commodities is displayed in Appendix A, Table A4. 
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the secondary income distribution account. The main flows are current taxes on income and wealth, social 

contributions, social assistance benefits etc. and in SAM they all are disaggregated into 20 typologies of taxes5. This 

means that for each income tax it is possible to identify the average tax rate, the tax base and the Institutional Sectors 

who pay and receive the tax revenue, according to the data from ISTAT (2015b) and SIOPE (2015).  

 

Table 1. The structure of the SAM for Italy 

 
Commodity 

(1,…, 63) 

Industry 

(1,…,63) 

Taxes on 

industry 

(1,…,13) 

Taxes on 

commodity 

(1,…,14) 

Primary 

Factors 

 

Private 

Institutional 

Sectors 

(1,…,4) 

Taxes on 

Income 

(1,…,20) 

Government. 

(1,…,6) 

Capital 

Formation 

Rest of 

World 

Commodity  

(1, …,63) 
          

Industry 

(1,…,63) 
          

Primary Factors            

Taxes on Industry 

(1,…,13) 
          

Taxes on commodity 

(1,…,14) 
          

Private Institutional 

Sectors 

(1,…,4) 

          

Taxes on Income 

(1,…,20) 
          

Government 

(1,…,6) 
          

Capital Formation           

Rest of World           

 

Once the disposable income is determined for each Institutional Sector, the use of income accounts show how 

Households, NPIs, Government units and Corporations allocate this income between consumption and saving. 

Actually, saving is the balancing item for the use of disposable income account and it enters in the macroeconomic 

condition by which aggregate savings must cope with aggregate investments.  

2.2. MACGEM-IT model 

MACGEM-IT is a static and disaggregated multi-output, multi-input and multi-sector CGE model that follows the 

SAM structure and formalizes, through a linear and non-linear equation system, the behaviour of all operators acting 

in their markets (Ciaschini et al. 2012). Production and consumption decisions derives from the solution of the 

maximisation of profits and utility subject to the constraints represented by resources. The equilibrium of commodities’ 

and primary factors’ markets are granted by the balance between total supply and total demand and the closing 

conditions of the model identify the macroeconomic main aggregates and identities, admitting the possibility of 

unbalanced Government balance, unemployment and fluctuating nominal exchange rates. In this respect the model 

can be assimilated more to a “macro structuralist” (Taylor, 1990) than a “Neo-Walrasian” model. Table 2 shows the 

main relationships among operators in MACGEM-IT. 

  

                                                           
5 The classification of taxes on income is displayed in Table A5 in the Appendix A. 
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Table 2. Interactions among agents in MACGEM-IT 

 
Commodities 

(1, …, i) 

Industries 

(1,…,a) 

Taxes on 

Industries 

Taxes on 

Commodities 

Primary 

Factors 

(Labour, 

Capital) 

Private  

Institutional 

Sectors 

(1,…,h) 

Taxes on 

Income 

Government 

(1,…,g) 
Investment 

Rest of  

world 

Commodities 

 (1, …, i) 
 B(Xa,Pi)    C(Yh,pi)  Gg I(S,pi) E(Pi,EXR, Prow) 

Industries 

(1,…,a) 
bi(Qi,Paa)          

Primary Factors 

(Labour, Capital) 
 VA(Xa, pVA)         

Taxes on Industries   Ta(Xa,ta)         

Taxes on 

commodities 
To(Qi, to)          

Private Institutional 

Sectors 

(1,…,h) 

    Yfh(VAh) Tr(Yfh,trtras)  Tr(Yfg,trtras)  Trrow 

Taxes on Income      Ty(Yfh,tyinc)     

Government   

(1,…,g) 
  Ta(Xa,ta) To(Qi,to) Yfg(VAg) Tr(Yfh,trtras) Ty(Yfh,tyinc) Tr(Yfg,trtras)  Trrow 

Savings      S(Yfh,r)  Sg(Yfg,r)  (+/-)Srow 

Rest of the world M(Qi,Pmi,pwmi)    Yfg(VAg) Tr(Yfh,trtras)  Trg
row   

 

Starting from the production function, MACGEM-IT distinguish the production by industry from the production by 

commodity following the structure of Supply-Use Tables. Table 3 shows the main set used to identify industries, 

commodities and Institutional Sectors within the model. 

More specifically, the production by Industry is obtained through the combination by step of primary factors and 

intermediate goods through a nested Constant Elasticity of Substitution (CES) production function in which we consider 

different level of elasticities of substitution in each stage and by industry as showed in Figure 1. This approach allows 

capturing any substitutability and complementarity existing within each production process (multi-input production 

function)6.  

 

Table 3. Main sets used in MACGEM-IT 

Set Description  

a, aa  

i, j  

h, hh  

 

g, gg 

row 

Industry 

Commodity  

Private Institutional Sectors (Households, NIPs, Financial and non-Financial corporations) 

 

Public Institutional Sectors (Central and Local Government) 

Rest of World 

 

Starting from the top of nested production function, in the first nest domestic output by industry 𝑋𝑎 is obtained 

combining intermediate goods 𝐵𝐼𝑎  and value added 𝑉𝐴𝑎 as follow: 

 
  D

DD

a

D

aa

D

aa VAdBIdX 
1

)1( 
 [1a] 

where 𝑑𝑎
𝐷  is the share of intermediate goods on total output by industry7;   𝜌𝐷  is the index of the production function 

that determines the value of the elasticity of substitution between intermediate goods and value added (exogenous).  

 

                                                           
6 See Table A6 in the appendix for the description of the elasticities parameters and their sources. 
7 This parameter is calibrate on the SAM database. 
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Figure 1. Production function by industry 

  

 

The corresponding average cost function obtained as the dual of the CES production function is: 

     DDD

a

D

aa

D

a

act

act

aa PvaPbitaPa


 


1

1
11

)1()1(

 [1b] 

where 𝑃𝑎𝑎   corresponds to the price of the output generated by each industry; 𝜎𝐷 is the elasticity of substitution 

between intermediate goods and value added8;  𝛿𝑎
𝐷 is the share of intermediate goods on total output in the total cost 

function9; 𝑡𝑎𝑎
𝑎𝑐𝑡  represents the Indirect Net Tax rates differentiated among industries;  𝑃𝑏𝑖𝑎  is the average price of 

the intermediate goods aggregate demanded by each industry;  𝑃𝑣𝑎𝑎   is the average price of value added aggregate 

demanded by each industry.  

 

The demand of 𝐵𝐼𝑎  and 𝑉𝐴𝑎 aggregates by each industry is obtained as: 

 

D

a

a
a

D

aa
Pbi

Pa
XBI



 











 [2] 

 

 
D

a

a
a

D

aa
Pva

Pa
XVA



 









 1

 [3] 

The second nest of the production function describes the composition of these two aggregates. In particular, 𝐵𝐼𝑎  

is the combination of domestic and imported intermediate goods demanded by each industry following a Leontief 

technology assumption, so that the elasticity of substitution is set equal to zero. The dual of the production function 

can be written as:  

                                                           
8 Elasticity of substitution between Value Added and Intermediate goods is obtained as 𝜎 =

1

1−𝜌
 ⇔  𝜌 =

𝜎−1

𝜎
.  In this first 

step of the production function we assume a Leontief technology so that  𝜎𝐷 ≃ 0 𝑤𝑖𝑡ℎ 𝜌𝐷 ≃ ∞.  

9 The relation between  𝑑𝑎
𝐷 and  𝛿𝑎

𝐷  is the following:  𝛿𝑎
𝐷 = 𝑑𝑎

𝐷𝜎𝐷 ⟺  𝑑𝑎
𝐷 = 𝛿𝑎

𝐷
1

𝜎𝐷. 

Value Added at 
primary factors cost 

VAa | PVAa 

Labour 
Ld

a | pl 
Capital 
Kd

a | pk 

 

σ
D
      

Intermediate Consumption 
BIa | Pbia 

σ
VA

  

1,….,i 

DOMESTIC OUTPUT  
by industry 

Xa | Pa 

 

σ
nBI

      

I.N.T. 
tvaa , taa

act Domestic 
Ba| Pi 

1,….,i 

σ
fBI

      

Imported 

Bma | Pmi 

σ
BI

      

Value Added 

VAa | PVAa 
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   BIBI

i i

BI

aia PPbi






1

1
1

,
 [4] 

where: 𝜎𝐵𝐼  is the elasticity of substitution among intermediate goods and is set equal to zero; 𝛿𝑖
𝐵𝐼 is the share of the 

cost associated to each commodity demanded for intermediate consumption on the intermediate goods aggregate 

cost10; 𝑃𝑖  is the price of each commodity derived from the market clearing condition. 

The demand of each commodity for intermediate consumption 𝑏𝑖𝑖,𝑎 includes also the imported goods and can be 

obtained as:  

 

BI

i

a
a

BI

aiai
P

Pbi
Xbi



 









 ,,

 [5] 

Value Added aggregate derives from the combination of labour 𝐿𝑎
𝑑   and capital 𝐾𝑎

𝑑 and the Indirect Net Taxes on 

industries. The average cost of Value Added Aggregate can be obtained as: 

 𝑷𝒗𝒂𝒂(𝟏 − ∑ 𝒕𝒗𝒂𝒂
𝑽𝑨

𝑽𝑨 ) = [𝜹𝒂
𝑳(𝒑𝒍(𝟏 + 𝒔𝒄𝒂))(𝟏−𝝈𝑽𝑨) + (𝟏 − 𝜹𝒂

𝑳)𝒑𝒌(𝟏−𝝈𝑽𝑨)]
𝟏

(𝟏−𝝈𝑽𝑨) [6] 

 

where:  𝜎𝑣𝑎  is the elasticity of substitution between labour and capital11; 𝛿𝑎
𝐿 is the share of labour cost on value added 

cost (including the rate of social contribution made by employers in each industry 𝑠𝑐𝑎  );  𝑡𝑣𝑎𝑎
𝑉𝐴 is the tax rate on value 

added in each industry; 𝑝𝑙 is the salary derived from the bargaining between Trade Unions and Industries; 𝑝𝑘 is the 

cost or rent of capital and it derives from the market-clearing condition on the market of capital (Pretaroli and Severini, 

2009).  

The demand of Labour  𝐿𝑎
𝑑  and Capital  𝐾𝑎

𝑑 by each industry is obtained as: 

 𝑳𝒂
𝒅 = 𝜹𝒂

𝑳 ∙ 𝑽𝑨𝒂 ∙ (
𝑷𝒗𝒂𝒂(𝟏−∑ 𝒕𝒗𝒂𝒂

𝑽𝑨
𝑽𝑨 )

𝒑𝒍(𝟏+𝒔𝒄𝒂)
)

𝝈𝑽𝑨

 [7] 

 𝑲𝒂
𝒅 = (𝟏 − 𝜹𝒂

𝑳) ∙ 𝑽𝑨𝒂 ∙ (
𝑷𝒗𝒂𝒂(𝟏−∑ 𝒕𝒗𝒂𝒂

𝑽𝑨
𝑽𝑨 )

𝒑𝒌
)

𝝈𝑽𝑨

 [8] 

Each industry produces the commodity that is typically attributable to the industry (principal production) and other 

commodities that represents secondary or ancillary productions (multi-output production function). Consequently, the 

same commodity can be produced by multiple industries or, in other words, output by industry can be allocated among 

different commodities following the Constant Elasticity of Transformation (CET) function: 

 

 q

i

ai

q

iaa qdX










 

1

1

,,

 [9] 

where: 𝑋𝑎 is the total output (supply) by industry; 𝑑𝑎,𝑖
𝑞

 is the share of the commodity i on total supply of industry a; 𝜎𝑞 

is the elasticity of substitution between principal and secondary productions12. 

The total supply or output by commodity is obtained combining the supply of each industry (domestic output) with 

imports as showed in Figure 3. Imports depend on relative (domestic/foreign) prices, nominal exchange rate 

(exogenous) and the elasticity of substitution between domestic and imported goods, following the Armington’s 

assumption (Armington, 1969)13.  

 

                                                           
10 The shares of each commodity demanded for intermediate consumption on the intermediate goods aggregate are 
calibrated on the SAM database. 
11 According to the econometric estimation of Van der Verf It is set equal to 0.582. (Van der Verf, 2007).  
12 In MACGEM-IT it is set equal to zero.  
13 Following this assumption, domestic commodities and imports are imperfect substitutable since they have some 
elements of differentiation that can be observed by final consumers.  
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The first nest of the production function describes the output by commodity as the combination of domestic output 

𝑄𝑠𝑖  with Imports 𝑀𝑖 assuming constant shares14 and the elasticity of substitution 𝜎𝑀 differentiated by commodity. 

Analytically, the dual of this function can be obtained as: 

 

     MMM

i

O

ii

O

i

out

out

ii PmPqtqP 
 


1

1
11

)1()1(

 [10] 

where: 𝜎𝑀 is the elasticity of substitution between domestic and imported commodities, 𝛿𝑖
𝑂 derives from the share of 

domestic output on total output by commodity; 𝑡𝑞𝑖
𝑜𝑢𝑡 represents the Indirect Net Taxes on Output by commodity; 𝑃𝑞𝑖  

is the domestic price of each commodity and  𝑃𝑚𝑖 is the price of foreign commodities or imported commodities. This 

latter depends on the price of foreign commodities expressed in foreign currency 𝑝𝑤𝑚𝑖  (exogenous), the nominal 

exchange rate 𝐸𝑋𝑅 (exogenous)15 and tax rates on imports 𝑡𝑚𝑖 (exogenous).  

 

 
  EXRtmpwmPm iii /1

 [11] 

Figure 2. Production function by commodity  

 

 

 

 

 

 

 

 

 

 

 

 

The demand of imports by commodity  𝑀𝑖 depends on the Aggregate Demand and the ratio between domestic 

and foreign commodities, that is to say the real exchange rate: 

 

 

 
M

i

i
i

O

ii
Pm

P
QM



 









 1

 [12] 

 

The second nest of the production function determines the domestic price of each commodity 𝑃𝑞𝑖 , that can be 

interpreted as and index of domestic production since it takes into account the output by commodity supplied by each 

industry. More precisely, we have: 

                                                           
14 The shares are calibrated on the SAM database.  
15 The nominal exchange rate is expressed as the amount of foreign currency required to have one unit of domestic 
currency.  

Commodity i 
supplied by industry 1 

qi,1 | Pa1 

 

Domestic Output by 
commodity  

Qsi | Pqi 

Imports 
Mi | Pmi 

TOTAL OUTPUT by commodity 
Qi | Pi 

σ
M

  

I.N.T. 

(1+toi) 

… 

Commodity i 
supplied by industry a 

qi,a | Paa 

σ
q
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 q

q

a

a

q

aii PaPq















 


1

1

1

,

 [13] 

where: 𝜎𝑞 is the elasticity of substitution among commodities supplied by different industries16;  𝛿𝑖,𝑎
𝑞

  is the share of 

each industry supply on total supply; 𝑃𝑎𝑎   is the commodity price by each industry. 

Moving from the production to the Income distribution phase, MACGEM-IT provides a detailed description of the 

flows occurring to determine the gross disposable income by Institutional Sector to be destined to final consumption or 

saving. It derives from the processes of primary allocation and secondary distribution of income. In particular, the 

revenues paid from primary factors (compensation of employees, operating surplus and mixed income) are distributed 

to Households and NPIs (their behaviour can be considered similar) according to their property shares to determine 

the Gross National Income or income from primary income distribution 𝑌𝐹ℎ . Thus, we have: 
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where:  𝑢 is the unemployment rate;  𝐿ℎ
𝑠  is labour supply or endowment; 𝐾ℎ

𝑠 is Capital endowment. 

The disposable income of Households and NPIs (𝑌ℎ) originates from the secondary distribution of income that 

shows how the balance of primary incomes of each Institutional sector is transformed by the receipt and payment of 

current transfers excluding social transfers in kind (UN, 2008). We can write as follow: 
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where: 𝑌ℎ  is the disposable income; 𝑡𝑦ℎ
𝑖𝑛𝑐  is the income tax rate paid by ℎ ; 𝑡𝑟ℎ

𝑡𝑟𝑎𝑠 is the rate of transfers paid from 

sector ℎ to the others;  𝑇𝑟𝑔  is Government transfers (exogenous); 𝑇𝑟𝑟𝑜𝑤  represents transfers from Rest of World 

(exogenous). The disposable income of Financial and non-financial corporation can be obtained similarly to 

Households, with the difference represented by the fact that they do not receive any compensation for employees, but 

only the rent of capital: 

 
pkKYF s

hh   [16] 

The behaviour of Public Administration seizes the different structure of Central and Local Government. In 

particular, among the Government incomes, MACGEM-IT distinguishes a set of taxes on commodities, taxes on 

industries and income taxes for two main reasons: i) reproduce the structure of Italian tax system (tax bases and tax 

rates); ii) take into account the complex transmission mechanisms of the policy reforms impacts on Government 

incomes. Therefore, per each level of Government we have a different level of incomes and expenditures, thus, a 

different deficit.  
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where: 𝑌𝐹𝑔  is the income derived from primary income distribution by each level of Government 𝑔;  𝜆𝑔
𝑎𝑐𝑡   is the share 

of tax revenues on industries received by each level of Government; 𝜆𝑔
𝑣𝑎  is the share of tax revenues on value added 

by each level of Government; 𝜆𝑔
𝑜𝑢𝑡  is the share of tax revenues on commodities received by each level of Government. 

The disposable income by Government  𝑌𝑔 is obtained adding/subtracting the transfers from/to other Institutional 

Sectors (including Rest of World and other levels of Government).  
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16 In the model is set equal to zero.  
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The block of final demand formation describes how the demand of commodity for consumption, exports and 

investment is determined within the economic system (see Figure 3).  

 

Figure 3. Final demand composition 

The Households’ and NPIs’ consumption derives from the utility-maximisation problem subject to the disposable 

income. The utility function can be represented by a CES function of consumption 𝐶ℎ and savings 𝑆ℎ   subject to the 

disposable income  𝑌ℎ  . 
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As done for the production function, the utility function can be considered inside the model in its dual form, where 

an index price of utility 𝑃𝑢ℎ   is determined as:  
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where: 𝜒ℎ
𝑈 = (

𝐶ℎ

𝑌ℎ
)

𝜎𝑈
 is the share of consumption on disposable income of each institutional sector ℎ, 𝜎𝑈 is the 

elasticity of substitution between consumption and gross savings, 𝑃𝑐ℎ  is the index price of the consumption bundle 

purchased by each Institutional sector ℎ, 𝑟 is the price of gross savings that correspond to the average price of the 

gross fixed investment in the macroeconomic closure condition.  

The demand of  𝐶ℎ   and 𝑆ℎ   corresponds to:  
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The consumption bundle of each institutional sector is obtained through the aggregation of the demand of each 

commodity. The index price 𝑃𝑐ℎ  of the bundle can be therefore obtained as: 
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where: 𝑃𝑖  is the purchasing price of each commodity;  𝛿𝑖,ℎ
𝐶 = (

𝑐𝑖,ℎ

𝐶ℎ
)

𝜎𝐶
  is the share of the demand of each commodity 
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on total consumption bundle; 𝜎𝐶  is the elasticity of substitution among commodities within the bundle17. The demand 

of each commodity by Institutional Sector can be derived as: 
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The utility function of Government can be represented as follow:  
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 [24] 

where: 𝐺𝑔 = ∑ 𝑔𝑖,𝑔𝑖  is the consumption bundle of each level of Government (fixed in real terms);  𝑆𝑔 represents the 

level of savings in the benchmark and  𝑑𝑒𝑓𝑔 is the endogenous variable that is generated to maintain the government 

balance. 

The aggregate demand of Investment is obtained through the CES combination of the demand for investment of 

each commodity. The dual of the investment function allows calculating the price or revenue of investment as follow: 
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where: 𝛿𝑖,ℎ
𝐼 = (

𝐼𝑖

𝐼
)

𝜎𝐼
 is the share of the demand for investment of each commodity on total gross investment, 𝜎𝐼 is the 

elasticity of substitution among commodities within the investment bundle18. The demand for investment of each 

commodity depends on the price of each commodity and the rent of savings or investments:  
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The demand of each commodity for export 𝑒𝑖  depends on international income 𝑌𝑟𝑜𝑤 (exogenous), on nominal 

exchange rate (exogenous), on foreign prices (exogenous) and domestic prices: 
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where:  𝛿𝑖
𝐸 = (

𝑒𝑖

𝐸
)

𝜎𝑒
  is the share of export by commodity on total exports 𝐸 and 𝜎𝑒 is the elasticity of substitution 

among commodities within the Export19. 

The last part of the MACGEM-IT model focuses on the definition of the macroeconomic closing rules, that is to 

say, the specification of exogenous and endogenous variables that will affect the transmission mechanisms of policy 

reforms. These conditions refer to: i) the conditions on commodity markets, ii) the Saving-Investment balance, iii) the 

Rest of the World balance, iv) the conditions on primary factors markets, v)the Government balance.  

The market of each commodity is perfectly competitive and the commodity price is flexible to grant the balance 

between the demand and the supply. The total supply by commodity of the entire economic system is allocated between 

exports and domestic demand, following a Constant Elasticity of Transformation (CET) function. The domestic demand 

can be disaggregated into intermediate consumption by industry, final consumption by Institutional Sector (household 

consumption, government consumption) and gross fixed investment. Intermediate consumption by industry is 

endogenously determined and results from the profit-maximisation decisions of industries, where profits are defined as 

the difference between the revenue from the sales and costs of primary factors and intermediate consumption.  

                                                           
17 In MACGEM-IT this elasticity is set equal to 1, so that the CES function becomes a Cobb-Douglas function. 
18 In MACGEM-IT this elasticity is set equal to 0, so that the CES function collapses to a Leontief function. 
19 This elasticity is set equal to zero. 
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Gross fixed Investments are disaggregated by produced commodities and are assumed to be saving-driven. In 

other words, the total amount of savings collected by Institutional Sectors determines the total amount of investments. 

The current version of MACGEM-IT only determines the amount of commodities used for capital formation, but does 

not provide any information on the industry that uses the commodity in production processes as fixed asset (or 

inventory), nor the Institutional Sectors that purchase it: 
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It is worth to mention that Government and Rest of world savings are fixed, so any change in the level of 

investments depends on the savings of Households, NPIs, financial and non-financial Corporations. 

The condition for the balance of Rest of World imposes that the real exchange rate can be flexible, while gross 

saving is fixed in nominal terms. The balance derives from the difference between Rest of world’s revenues and 

expenditures. Revenues are imports and transfers from domestic Institutional sectors that are endogenously 

determined and depend on domestic income. Rest of world expenditures are exports and other transfers to domestic 

Institutional Sectors that are all exogenous. The balance of Rest of World is therefore obtained through the fluctuations 

of real exchange rates:   
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  [30] 

As for the market of primary factors, the quantity demanded by each industry depends on the profit-maximisation 

decision, that is to say, each industry demands an amount of primary factors corresponding to the balance between 

their marginal productivity and their marginal cost. The supply of each factor is exogenously determined. In particular, 

the market of capital is perfectly competitive so that the cost of capital corresponds to its rent and it is free to vary in 

order to restore the equilibrium between its aggregate demand (made up by the sum of each industry’s demand) and 

its supply:  
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Conversely, in MACGEM-IT the market of labour is non-competitive and nominal wage that is unique for all 

industries, results from the bargain between Trade Union and Firms (Pissarides, 2000). This condition on nominal 

wage formation determines the unbalance between the aggregate demand of labour (resulting from the demand of 

labour by industries) and the total supply of labour (exogenous) allowing the formation of involuntary unemployment. 

This assumption is consistent with the most recent “macro-structuralists” CGE approaches (Bӧhringer et al., 2005; 

Bovenberg et al., 2000) and can be furtherly developed assuming industry-specific nominal wages. More specifically, 

the wage derives from the generalised Nash bargaining solution of the 𝑝𝑙  that maximises the weighted product of the 

Trade Union utility and industries profits.  The utility function of the Trade Union 𝑈𝑠𝑖𝑛  is represented as: 
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where: 𝑢 is the unemployment rate (endogenous);  𝛾 is the Union risk aversion20, 𝑏 is the unemployment benefit 

(exogenous). Solving the maximisation problem of the weighted utility/profit function it is possible to obtain the wage 

setting function: 
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where: 휀𝑛𝑝𝑙  is the elasticity of the labour demand to the wage (Bovenberg et al. 2005); 𝑎 is the flat tax on labour (that 

can be interpreted as a tax rate or a benefit per employed); t is the tax rate on labour. The elasticity is calculated as: 
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where  𝑠 = 1, . . , 𝑛  is the number of nests in the production function by industry; 𝜎𝑠 is the elasticity of substitution 

between the aggregate in the production function that include labour and the aggregate that does not include labour in 

the same nest; Φ  is the share of costs associated to the aggregate that does not include labour.  

The balance between the demand of labour (endogenous) and the supply of labour (exogenous) is obtained 

through the adjustment of the unemployment rate: 

 

  s

row

h

s

h

a

d

a LLuL   1

 [35] 

The Government Balance follows the condition by which gross saving is endogenously determined as the 

difference between government disposable incomes and total expenditure. The disposable income is represented by 

the sum of total tax revenues (tax rates are assumed as fixed) primary factors remuneration and transfers from other 

Institutional Sectors. Total expenditure is the sum of transfers payed to other Institutional Sectors (exogenous) and 

government consumption expenditure (exogenous in real terms). The government gross saving endogenously 

determined that exceed the value of savings in the benchmark does not contributes to the formation of capital, but is 

allocated in a separate account that can be stored, destined to consumption expenditure or to reduce government 

deficit.  

3. THE VALIDATION OF MACGEM-IT: PROPERTIES OF THE MODEL  

The MACGEM-IT is a model built under the supervision of the Ministry of Economy and Finance (MEF) with the 

aim of expanding the range of the existing models, with a new model able to quantify the economic impact of fiscal 

policies and selected policy reforms on macroeconomic variables in disaggregate terms. With this aim, we introduced 

a set of standard shocks that have the same magnitude and structure of the shocks developed by the Italian Treasury 

Econometric Model (ITEM) (Cicinelli et al. 2008) and the Bank of Italy Quarterly Econometric Model (BIQM) (Bulligan 

et al. 2017). These two models represents the terms for comparison for the MACGEM-IT model because of their use 

for policy impact evaluation by the policy maker. The aggregated impacts on macroeconomic variables of MACGEM-

IT are consistent with the results of ITEM and BIQM but the procedure followed to compare and adjust the model is 

reserved. All shocks are considered permanent and are modelled so that their amount, unless otherwise specified, 

corresponds to 1% GDP in nominal terms. The impact is measured in terms of percentage deviation from the 

benchmark and, since MACGEM-IT is a static model, we interpret the results as the response of the economy to the 

shocks when all variables adjust to the new level and all direct and indirect effects have manifested.   

                                                           
20 When  𝛾 > 0  the Trade Union has risk aversion; when 𝛾 = 0  the Trade Union is risk neutral; when 𝛾 < 0 the Trade 
Union is not risk averse. In MACGEM-IT the Trade Union is assumed to be risk neutral (Pretaroli and Severini, 2009).  
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3.1  Increase on world trade 

The first scenario introduces a positive shock to the world demand that corresponds to an increase of real Italian 

exports ex-ante of 1%. The shock is distributed among all commodities according to the structure of exports reflected 

in SAM and the impact on the other macroeconomic variables is reported in Table 4.  

The expansion of world demand boosts the domestic production and the imports (+0.5%). Indeed, the domestic 

production increases generating a positive effect on Valued Added by industries and its components as showed in 

table 5 where the disaggregate impact of the policy is reported. The gross operating surplus increases by 0.3% and 

employment raises by +0.2%, as showed in table 4. Final consumption growths by 0.3% as well as saving that stimulate 

the gross fixed investment by 0.2% according to the macroeconomic closure condition on investment-saving balance. 

The overall impact on GDP is positive (+0.3%).  

Table 4. Impact of the shock on world trade on main macroeconomic variables 

 % change from benchmark  

GDP 0.3 

Imports (goods and services) 0.5 

Exports (goods and services) 1.0 

Consumption 0.3 

Gross Fixed Investment 0.2 

GDP Deflator 0.1 

Import Deflator (goods and services) 0.0 

Export Deflator (goods and services) 0.1 

Consumption Deflator 0.1 

Real Wage 0.2 

Employment 0.2 

 

The disaggregate effects of this scenario are reported in Table 5 as percentage change of the value added 

generated by each industry in real terms. The best performances can be associated to the manufactural industries that 

are the most affected by the increase in exports. 

Table 5. Disaggregated Impact on value added (top performances) 

nr. Industries % change 

15 Manufacture of basic metals 0.57 

19 Manufacture of machinery and equipment n.e.c. 0.55 

11 Manufacture of chemicals and chemical products 0.49 

18 Manufacture of electrical equipment 0.49 

13 Manufacture of rubber and plastic products 0.47 

16 Manufacture of fabricated metal products, except machinery and equipment 0.47 

32 Water transport 0.47 

  6 Manufacture of textiles, wearing apparel, leather and related products 0.45 

21 Manufacture of other transport equipment 0.44 

  8 Manufacture of paper and paper products 0.43 

20 Manufacture of motor vehicles, trailers and semi-trailers 0.42 

50 Rental and leasing industries 0.42 

29 Wholesale trade, except of motor vehicles and motorcycles 0.41 

14 Manufacture of other non-metallic mineral products 0.41 

22 Manufacture of furniture; other manufacturing 0.40 

3.2  Appreciation of 5% of nominal effective exchange rate 

The second simulation involves the appreciation of nominal effective multilateral exchange rate by 5%. The shock 

is introduced through an increase in existing nominal exchange rate from both demand and supply side. Indeed, the 

appreciation affects the exports and the imports of commodities. The response of the economic system to this shock 

is showed in Table 6. As expected, the appreciation of nominal effective exchange rate reduces the competitiveness 

of domestic production compared to foreign commodities. While the level of imports remains unchanged, the exports 

conversely decreases by 1.1%. The appreciation of the exchange rate and the simultaneous reduction of domestic 
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prices, do not affect the level of imports but activate the Households’ consumption (+0.1%). This effect is also amplified 

by the reduction of prices. The Gross Fixed Investment reduces by 0.6% and the overall impact of the shock on GDP 

is negative (-0.4%).  

Table 6. Impact of the appreciation of nominal effective exchange rate on main macroeconomic variables. 

 

In disaggregate terms we can observe from Table 7 that the industries related to manufacture are the most 

affected by the appreciation of the nominal exchange rate, and thus contribute more to the negative performance of 

the GDP. Indeed, the worst performance is registered by “19.Manufacture of machinery and equipment n.e.c.” that 

represents about 17% of total exports, while the industries “21. Manufacture of other transport equipment”, “16. 

Manufacture of fabricated metal products, except machinery and equipment” and “18.Manufacture of electrical 

equipment” are together up to 12% of total exports.  

Table 7. Disaggregated Impact on value added (top performances).  

Nr. Industries % change 

19 Manufacture of machinery and equipment n.e.c. -1.17 

  4 Mining and quarrying -1.16 

50 Rental and leasing industries -1.00 

21 Manufacture of other transport equipment -0.99 

16 Manufacture of fabricated metal products, except machinery and equipment -0.99 

18 Manufacture of electrical equipment -0.98 

46 Architectural and engineering industries; technical testing and analysis -0.97 

15 Manufacture of basic metals -0.92 

49 Other professional, scientific and technical industries; veterinary industries -0.89 

20 Manufacture of motor vehicles, trailers and semi-trailers -0.89 

17 Manufacture of computer, electronic and optical products -0.88 

29 Wholesale trade, except of motor vehicles and motorcycles -0.85 

12 Manufacture of basic pharmaceutical products and pharmaceutical preparations -0.82 

11 Manufacture of chemicals and chemical products -0.81 

22 Manufacture of furniture; other manufacturing -0.80 

3.3 Positive shock to oil price (+10%)  

In this scenario, we consider an increase in oil price by 10% with respect to the benchmark level. The “Oil” is 

included in two different commodities and industries identified in the SAM, namely "4.Mining and quarries" and 

"10.Coke and refined petroleum products". Since Oil represents a commodity that is mostly imported, the shock affects 

the price of imports related to the two above-mentioned commodities. Table 8 shows the impact of the shock on 

macroeconomic variables.  

The increase in oil price generates a reduction in imports by 0.4% and an increase in the costs of production of 

all industries that absorb oil commodity and its derivatives as intermediate goods. In a system characterised by perfect 

competitiveness in commodity markets, the price of goods increases as showed by Consumption deflator (0.3%) with 

a negative influence on consumption (-0.5%), exports (-0.3%) and gross fixed investments (-0.1%). As a result, total 

production and employment drop (-0.2%) generating a reduction in GDP by 0.3%.   

 % change from benchmark 

GDP -0.4 

Imports (goods and services) 0.0 

Exports (goods and services) -1.1 

Consumption 0.1 

Gross Fixed Investment -0.6 

GDP Deflator -0.6 

Import Deflator (goods and services) -2.4 

Export Deflator (goods and services) -1.3 

Consumption Deflator -0.9 

Real Wage -1.2 

Employment -0.2 
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Table 8. Impact of the positive shock to oil price on main macroeconomic variables  

 

The Table 9 shows the disaggregated effects of this scenario in terms of percentage change of the value added 

in real terms. The worst performances are registers in those industries that have a high demand of oil as intermediate 

input, like transport industries (“33.Air transport”, “32.Water Transport”), and in those industries that are indirectly linked 

to transports and oil consumption (“30.Retail trade, except for motor vehicles and motorcycles” on the top).  

Table 9. Disaggregated Impact on value added (top performances).  

Nr. Industries % change 

33 Air transport -0.50 

30 Retail trade, except of motor vehicles and motorcycles -0.47 

11 Manufacture of chemicals and chemical products -0.43 

15 Manufacture of basic metals -0.39 

24 Electricity, gas, steam and air conditioning supply -0.39 

14 Manufacture of other non-metallic mineral products -0.37 

42 Insurance, reinsurance and pension funding, except compulsory social security -0.35 

62 Other personal service industries -0.35 

44 Real estate industries including imputed rents of owner-occupied dwellings -0.34 

  5 Manufacture of food products; beverages and tobacco products -0.31 

  8 Manufacture of paper and paper products -0.31 

  6 Manufacture of textiles, wearing apparel, leather and related products -0.31 

28 Wholesale and retail trade and repair of motor vehicles and motorcycles -0.30 

58 Creative, arts and entertainment industries; libraries, archives, museums, gambling and betting industries -0.30 

32 Water transport -0.30 

3.4 Increase in Public Investment  

In this scenario, we consider an increase in final demand for public investment corresponding to 1% of real GDP. 

The shock is distributed among the various commodities according to the structure of Public Investments contained in 

the breakdown of the final demand for investments in the Supply-Use Tables. The impact of this shock on 

macroeconomic variables is reported in Table 10. 

The increase in Public Investment of 1% of GDP corresponds to an increase ex-ante in the demand of total Gross 

Fixed Investment by 4.8%. The difference between this value and the result of the simulation (+5.8%) can be 

considered the response of private investments to the shock on public investments. This stimulates the domestic 

production and employment (+0.9%) but also the level of imports (+1.3%) necessary to satisfy the increase in 

production related to the higher level of final demand. The real consumption increases by 0.9% even if the general 

level of price increases (GDP Deflator +0.5%; Consumption Deflator +0.3%). The exports decrease by 0.3% and the 

final impact on the GDP is remarkable (+1.2%).   

  % change from benchmark 

GDP -0.3 

Imports (goods and services) -0.4 

Exports (goods and services) -0.3 

Consumption -0.5 

Gross Fixed Investment -0.1 

GDP Deflator 0.3 

Import Deflator (goods and services) 1.7 

Export Deflator (goods and services) 0.7 

Consumption Deflator 0.7 

Real Wage 0.1 

Employment -0.2 
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Table 10. Impact of the shock to Public Investment on main macroeconomic variables 

 

The disaggregate effects of this scenario are summarised in Table 11. It displays an important contribution to the 

GDP performance related to “27.Construction”, “47. Scientific research and development” and “23.Repair and 

installation of machinery and equipment” industries, that are indeed, the most affected by public investments.  

Table 11. Disaggregated Impact on value added (top performances).  

Nr Industries 
% 

change 

27 Construction 4.59 

47 Scientific research and development 3.80 

23 Repair and installation of machinery and equipment 3.30 

40 Computer programming, consultancy, and information service industries 2.45 

17 Manufacture of computer, electronic and optical products 1.99 

  7 Manufacture of wood and of products of wood and cork, except furniture; articles of straw and plaiting materials 1.84 

46 Architectural and engineering industries; technical testing and analysis 1.83 

45 Legal and accounting industries; industries of head offices; management consultancy industries 1.76 

14 Manufacture of other non-metallic mineral products 1.71 

21 Manufacture of other transport equipment 1.71 

16 Manufacture of fabricated metal products, except machinery and equipment 1.66 

30 Retail trade, except of motor vehicles and motorcycles 1.61 

61 Repair of computers and personal and household goods 1.57 

49 Other professional, scientific and technical industries; veterinary industries 1.54 

50 Rental and leasing industries 1.51 

3.5 Household income tax reduction 

The disaggregation of income taxes provided in SAM and included in the MACGEM-IT model allows introducing 

specific shocks to tax rates (exogenously determined) according to the aim of the policy maker. In this scenario, we 

consider a reduction of Household tax rate able to guarantee ex-ante a reduction of the revenue corresponding to 1% 

of GDP. Technically, we consider a reduction in the implicit tax rate, calculated as the ratio between less-tax-revenue 

and the Household’s tax-base defined in SAM. The impact of the shock on macroeconomic variables is reported in 

Table 12. The reduction of income tax rate has a direct positive impact on Households disposable income and thus on 

final consumption that increases by 2.4%. This gives a boost to total production that can be satisfied through an 

increase in domestic production and imports (+1.4%). The raise of domestic production stimulates employment (+0.8%) 

and thus GDP by 1.3%. The general level of prices increases by 0.5% affecting the competitiveness of domestic 

production: the level of exports drops (-0.3%) as a consequence of this fact.  

 % change from benchmark 

GDP 1.2 

Imports (goods and services) 1.3 

Exports (goods and services) -0.3 

Consumption 0.9 

Gross Fixed Investment 5.8 

GDP Deflator 0.5 

Import Deflator (goods and services) 0.0 

Export Deflator (goods and services) 0.3 

Consumption Deflator 0.3 

Real Wage 1.3 

Employment 0.9 
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Table 12. Impact of a reduction of Household income tax on main macroeconomic variables 

 

The disaggregated effects of this scenario are reported in Table 13. The industries that contribute more to the 

GDP performance are “30.Retail trade, except of motor vehicles and motorcycles”, “63.Industries of households as 

employers; undifferentiated goods and services producing industries of private households for own use”, “44.Real 

estate industries including imputed rents of owner occupied dwellings” and “62.Other personal services”. Indeed, the 

goods produced by industries 63 and 62 are exclusively demanded by households, therefore they receive a strong 

boost as a consequence of the higher level of households disposable income.  

Table 13. Disaggregated Impact on value added (top performances).  

Nr. Industries % change 

30 Retail trade, except of motor vehicles and motorcycles 3.04 

63 Industries of households as employers; undifferentiated goods and services for own use 2.41 

44 Real estate industries including imputed rents of owner-occupied dwellings 2.28 

62 Other personal service industries 2.27 

  3 Fishing and aquaculture 2.11 

36 Accommodation and food service industries 2.05 

28 Wholesale and retail trade and repair of motor vehicles and motorcycles 2.03 

  1 Crop and animal production, hunting and related service industries 2.00 

42 Insurance, reinsurance and pension funding, except compulsory social security 1.89 

58 Creative, arts and entertainment industries; libraries, archives, museums, gambling and betting industries 1.81 

39 Telecommunication 1.78 

61 Repair of computers and personal and household goods 1.76 

  5 Manufacture of food products; beverages and tobacco products 1.74 

24 Electricity, gas, steam and air conditioning supply 1.72 

38 Motion picture, video, television programme production; programming and broadcasting industries 1.66 

3.6 Reduction of Indirect Net Taxes on commodity  

Likewise the previous scenario, the shock to indirect tax can be simulated through a modification of the implicit 

tax rate derived from the SAM. Since the SAM provides a breakdown of 13 Indirect Net Taxes by commodity, the shock 

is applied to all taxes in order to catch the different impact of the simulation on each commodity.  Following this logic, 

all 13 implicit tax rates reduce by a percentage equal to the ratio between the amount of the tax-revenue cut and the 

tax-base. Given the disaggregation of 63 commodities, it is possible to identify a commodity-specific average indirect 

tax rate reduction maintaining the coherence in aggregate with the total amount of the manoeuvre (1% of GDP). The 

impact of the shock on main macroeconomic variables is reported in Table 14.  

  % change from benchmark 

GDP 1.3 

Imports (goods and services) 1.4 

Exports (goods and services) -0.3 

Consumption 2.4 

Gross Fixed Investment 1.2 

GDP Deflator 0.5 

Import Deflator (goods and services) 0.0 

Export Deflator (goods and services) 0.3 

Consumption Deflator 0.3 

Real Wage 1.3 

Employment 0.8 
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Table 14. Impact on main macroeconomic variables of a reduction of Indirect Net Taxes on commodity  

 

The reduction of indirect tax rates lowers the general level of prices (GDP Deflator -1.5%; Consumption Deflator 

-1.4 %). This effect boosts the final demand for consumption (+0.8%), for gross fixed investment (+0.1%) and for 

exports (1.1%). It can be supplied through a higher level of domestic production that generates an increase in 

employment (+0.1%) and a higher level of imports (+0.5%). The global effect on the GDP is +0.7%. 

The impact in disaggregated terms are reported in Table 15. The change in real value added by industry 

demonstrates that the reduction of indirect net taxes mostly affects the manufacture, and transports. However the best 

performance is registered by “63.Industries of households as employers; undifferentiated goods and services for own 

use”.  

Table 15. Disaggregated Impact on value added (top performances).  

Nr. Industries % change 

63 Industries of households as employers; undifferentiated goods and services for own use 0.77 

33 Air transport 0.47 

11 Manufacture of chemicals and chemical products 0.45 

30 Retail trade, except of motor vehicles and motorcycles 0.39 

60 Industries of membership organisations 0.32 

31 Land transport and transport via pipelines 0.31 

15 Manufacture of basic metals 0.31 

32 Water transport 0.31 

35 Postal and courier industries 0.28 

13 Manufacture of rubber and plastic products 0.28 

26 Sewerage, waste management, remediation industries 0.27 

44 Real estate industries including imputed rents of owner-occupied dwellings 0.27 

19 Manufacture of machinery and equipment n.e.c. 0.26 

8 Manufacture of paper and paper products 0.25 

18 Manufacture of electrical equipment 0.23 

3.7 Reduction of Corporate Income Tax  

Following the disaggregation of Institutional Sectors provided by the SAM, MACGEM-IT model captures the 

different behaviour of “Financial Corporation" and "Non-financial Corporation". In particular, both Institutional Sectors 

pay the corporate income tax to Government and it is possible to determine the implicit tax rate from the flows included 

in the SAM. The shock considers a reduction of this tax rate in order to achieve a minor tax revenue corresponding to 

the 1% of real GDP. Technically the reduction is achieved by cutting the existing tax rate of a percentage corresponding 

to the ratio between the reduction in tax revenue and the tax base that differs for financial and non-financial corporation. 

The impact of the shock on the main macroeconomic variables is showed in Table 16.  

The reduction of corporate income tax positively affects the disposable income of Financial and non-Financial 

corporations that is entirely destined to savings and thus investments. Since in MACGEM-IT investments are saving-

driven, this shock positively affects the level of gross fixed investment by 3.3% and consequently the level of domestic 

production and employment (+0.5%) but also the level of imports (+0.9%) necessary to satisfy the final demand. The 

level of price increases (Consumption deflator +0.2%) generating a minor reduction exports (-0.2%) and mitigating the 

  % change from benchmark 

GDP 0.7 

Imports (goods and services) 0.5 

Exports (goods and services) 1.1 

Consumption 0.8 

Gross Fixed Investment 0.1 

GDP Deflator -1.5 

Import Deflator (goods and services) 0.0 

Export Deflator (goods and services) -1.1 

Consumption Deflator -1.4 

Real Wage 0.8 

Employment 0.1 



 
 
 

  

23 

 

effect of the shock on the GDP that increases by 0.8%. Private consumption is positively affected by the policy (+0.5%) 

because of the higher real disposable income deriving from the growth in real wage (+0.5%). 

Table 16. Impact of a reduction of Corporate Income Tax on main macroeconomic variables 

 

As showed by Table 17, in disaggregate terms the industry that mostly contributes to the GDP performance is 

“27.Construction” that is considered a key industry for the Italian economy.  The output of this industry increases as 

well as the output of “47. Scientific research and development services” that registers the best performances. 

Table 17. Disaggregated Impact on value added (top performances).  

nr. Industries % change 

27 Construction 2.63 

47 Scientific research and development 2.19 

23 Repair and installation of machinery and equipment 1.86 

40 Computer programming, consultancy, and information service industries 1.45 

46 Architectural and engineering industries; technical testing and analysis 1.28 

17 Manufacture of computer, electronic and optical products 1.20 

45 Legal and accounting industries; industries of head offices; management consultancy industries 1.06 

16 Manufacture of fabricated metal products, except machinery and equipment 1.03 

7 Manufacture of wood and of products of wood and cork, except furniture; articles of straw and plaiting materials 1.01 

21 Manufacture of other transport equipment 0.98 

30 Retail trade, except of motor vehicles and motorcycles 0.96 

61 Repair of computers and personal and household goods 0.95 

19 Manufacture of machinery and equipment n.e.c. 0.95 

22 Manufacture of furniture; other manufacturing 0.95 

49 Other professional, scientific and technical industries; veterinary industries 0.95 

3.8 Reduction of Social Contributions  

The last simulation involves a reduction of Social Contributions payed by employers corresponding to 1% of GDP. 

Following the same approach of the previous scenarios, the reduction is modelled through a reduction in implicit social 

contribution rate by industry corresponding to the 1% of GDP. The impact of the shock on main macroeconomic 

variables is reported in Table 18. 

Table 18. Impact of the reduction of Social Contribution on main macroeconomic variables 

 

  % change from benchmark 

GDP 0.8 

Imports (goods and services) 0.9 

Exports (goods and services) -0.2 

Consumption 0.5 

Gross Fixed Investment 3.3 

GDP Deflator 0.3 

Import Deflator (goods and services) 0.0 

Export Deflator (goods and services) 0.2 

Consumption Deflator 0.2 

Real Wage 0.5 

Employment 0.5 

 % change from benchmark 

GDP 0.8 

Imports (goods and services) 0.8 

Exports (goods and services) -0.1 

Consumption 1.5 

Gross Fixed Investment 0.3 

GDP Deflator 0.1 

Import Deflator (goods and services) 0.0 

Export Deflator (goods and services) 0.1 

Consumption Deflator 0.0 

Real Wage -0.2 

Employment 0.4 
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The reduction of the Social Contribution made by employers reduces the cost of labour by industry making more 

convenient the use of labour compared to capital as production factors. Thus, while the employment increases by 

0.4%, the real wage reduces by 0.1%. The combination of these two effects, positively affects the real disposable 

income and consequently boosts the final consumption (+1.5%) and gross fixed investments (+0.3%). This stimulates 

domestic production and imports (+0.8%) with an increase in GDP by 0.8%. The general level of prices remains almost 

unchanged since the reduction of average costs and thus prices of commodities is compensated by the indirect impact 

of the policy to the final demand.  

The disaggregate effects of this scenario is reported in Table 19. As regard to the disaggregated real value added 

changes, we can observe that the policy stimulates mostly “27.Construction”, “47. Scientific research and development” 

and “23. Repair and installation of machinery and equipment”.  

Table 19. Disaggregated Impact on value added (top performances).  

Nr. Industries % change 

27 Construction 2.63 

47 Scientific research and development 2.19 

23 Repair and installation of machinery and equipment 1.86 

40 Computer programming, consultancy, and information service industries 1.45 

46 Architectural and engineering industries; technical testing and analysis 1.28 

17 Manufacture of computer, electronic and optical products 1.20 

45 Legal and accounting industries; industries of head offices; management consultancy industries 1.06 

16 Manufacture of fabricated metal products, except machinery and equipment 1.03 

  7 Manufacture of wood and of products of wood and cork, except furniture; articles of straw and plaiting materials 1.01 

21 Manufacture of other transport equipment 0.98 

30 Retail trade, except of motor vehicles and motorcycles 0.96 

61 Repair of computers and personal and household goods 0.95 

19 Manufacture of machinery and equipment n.e.c. 0.95 

22 Manufacture of furniture; other manufacturing 0.95 

49 Other professional, scientific and technical industries; veterinary industries 0.95 

CONCLUSION 

Measuring the disaggregate impact of policy reforms or singular fiscal measure requires a generalized 

multisectoral approach able to capture each sectoral peculiarity in the production process and in income distribution. 

This justifies the development of the MACGEM-IT model and the SAM for Italian economy that are eligible instruments 

able to provide an ex-ante quantification of Government policy measures on macroeconomic variables such as GDP 

and its components, value added, employment and inflation in aggregate and disaggregate terms. 

The MACGEM-IT model belongs to the multisectoral computable general equilibrium modelling since it is 

calibrated on the basis of the SAM. It presents an important level of disaggregation of the production process, splitting 

industries from commodities, of the primary income allocation, considering several components of value added and 

many institutional sectors, of the taxation, providing a though breakdown of taxation on commodities, industries and 

income. Therefore, the strength of MACGEM-IT model is represented by its capacity of assessing the direct, indirect 

and induced impact of specific policy measures or exogenous shocks maintaining the consistency with the 

macroeconomic set. The response of the model to a set of standard shocks to exogenous variables demonstrate the 

consistency of the model and its robustness to provide reliable ex-ante impact analysis. Indeed, the results can be 

interpreted following all the phases of the income circular flow that allows understanding the transmission mechanisms 

of the shocks through the macroeconomic variables. 
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APPENDIX A – SOCIAL ACCOUNTING MATRIX ACCOUNTS 

Table A1. Classification of Commodities in SAM 

Nr. Commodity Nr. Commodity 

1 Products of agriculture, hunting and related services 33 Air transport services 

2 Products of forestry, logging and related services 34 Warehousing and support services for transportation 

3 Fish and other fishing products; aquaculture products; 

support services to fishing 

35 Postal and courier services 

4 Mining and quarrying 36 Accommodation and food services 

5 Food products, beverages and tobacco products 37 Publishing services 

6 Textiles, wearing apparel and leather products 38 Motion picture, video and television programme 

production services, sound recording and music 

publishing; programming and broadcasting services 

7 Wood and of products of wood and cork, except furniture; 

articles of straw and plaiting materials 

39 Telecommunications services 

8 Paper and paper products 40 Computer programming, consultancy and related services; 

information services 

9 Printing and recording services 41 Financial services, except insurance and pension funding 

10 Coke and refined petroleum products  42 Insurance, reinsurance and pension funding services, 

except compulsory social security 

11 Chemicals and chemical products 43 Services auxiliary to financial services and insurance 

services 

12 Basic pharmaceutical products and pharmaceutical 

preparations 

44 Real estate services including imputed rents of owner-

occupied dwellings 

13 Rubber and plastics products 45 Legal and accounting services; services of head offices; 

management consulting services 

14 Other non-metallic mineral products 46 Architectural and engineering services; technical testing 

and analysis services 

15 Basic metals 47 Scientific research and development services 

16 Fabricated metal products, except machinery and 

equipment 

48 Advertising and market research services 

17 Computer, electronic and optical products 49 Other professional, scientific and technical services; 

veterinary services 

18 Electrical equipment 50 Rental and leasing services 

19 Machinery and equipment n.e.c. 51 Employment services 

20 Motor vehicles, trailers and semi-trailers 52 Travel agency, tour operator and other reservation 

services and related services 

21 Other transport equipment 53 Security and investigation services; services to buildings 

and landscape; office administrative, office support and 

other business support services 

22 Furniture; other manufactured goods 54 Public administration and defence services; compulsory 

social security services 

23 Repair and installation services of machinery and 

equipment 

55 Education services 

24 Electricity, gas, steam and air-conditioning 56 Human health services 

25 Natural water; water treatment and supply services 57 Social work services 

26 Sewerage; waste collection, treatment and disposal 

industries; materials recovery; remediation industries and 

other waste management services  

58 Creative, arts and entertainment services; library, archive, 

museum and other cultural services; gambling and betting 

services 

27 Constructions and construction works 59 Sporting services and amusement and recreation services 

28 Wholesale and retail trade and repair services of motor 

vehicles and motorcycles 

60 Services furnished by membership organisations 

29 Wholesale trade services, except of motor vehicles and 

motorcycles 

61 Repair services of computers and personal and household 

goods 

30 Retail trade services, except of motor vehicles and 

motorcycles 

62 Other personal services 

31 Land transport services and transport services via 

pipelines 

63 Services of households as employers; undifferentiated 

goods and services produced by households for own use  

32 Water transport services 
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Table A2. Classification of Industries in SAM 

Nr. Industry Nr. Industry 

1 Crop and animal production, hunting and related 

service industries 

33 Air transport 

2 Forestry and logging 34 Warehousing and support industries for transportation 

3 Fishing and aquaculture 35 Postal and courier industries 

4 Mining and quarrying 36 Accommodation and food service industries 

5 Manufacture of food products; beverages and tobacco 

products 

37 Publishing industries 

6 Manufacture of textiles, wearing apparel, leather and 

related products 

38 Motion picture, video, television programme production; 

programming and broadcasting industries 

7 Manufacture of wood and of products of wood and 

cork, except furniture; manufacture of articles of straw 

and plaiting materials 

39 Telecommunications 

8 Manufacture of paper and paper products 40 Computer programming, consultancy, and information 

service industries 

9 Printing and reproduction of recorded media 41 Financial service industries, except insurance and 

pension funding 

10 Manufacture of coke and refined petroleum products 42 Insurance, reinsurance and pension funding, except 

compulsory social security 

11 Manufacture of chemicals and chemical products 43 Industries auxiliary to financial services and insurance 

industries 

12 Manufacture of basic pharmaceutical products and 

pharmaceutical preparations 

44 Real estate industries including imputed rents of 

owner-occupied dwellings 

13 Manufacture of rubber and plastic products 45 Legal and accounting industries; industries of head 

offices; management consultancy industries 

14 Manufacture of other non-metallic mineral products 46 Architectural and engineering industries; technical 

testing and analysis 

15 Manufacture of basic metals 47 Scientific research and development 

16 Manufacture of fabricated metal products, except 

machinery and equipment 

48 Advertising and market research 

17 Manufacture of computer, electronic and optical 

products 

49 Other professional, scientific and technical industries; 

veterinary industries 

18 Manufacture of electrical equipment 50 Rental and leasing industries 

19 Manufacture of machinery and equipment n.e.c. 51 Employment industries 

20 Manufacture of motor vehicles, trailers and semi-

trailers 

52 Travel agency, tour operator reservation service and 

related industries 

21 Manufacture of other transport equipment 53 Security and investigation, service and landscape, 

office administrative and support industries 

22 Manufacture of furniture; other manufacturing 54 Public administration and defence; compulsory social 

security 

23 Repair and installation of machinery and equipment 55 Education 

24 Electricity, gas, steam and air conditioning supply 56 Human health industries 

25 Water collection, treatment and supply 57 Residential care industries and social work industries 

without accommodation 

26 Sewerage, waste management, remediation industries 58 Creative, arts and entertainment industries; libraries, 

archives, museums and other cultural industries; 

gambling and betting industries 

27 Construction 59 Sports industries and amusement and recreation 

industries 

28 Wholesale and retail trade and repair of motor vehicles 

and motorcycles 

60 Industries of membership organisations 

29 Wholesale trade, except of motor vehicles and 

motorcycles 

61 Repair of computers and personal and household 

goods 

30 Retail trade, except of motor vehicles and motorcycles 62 Other personal service industries 

31 Land transport and transport via pipelines 63 Industries of households as employers; undifferentiated 

goods- and services-producing industries of households 

for own use 

32 Water transport 
 

 

  



 
 
 

  

27 

 

Table A3. Classification of taxes on industries in SAM 

Nr. Tax on industries 

1 Subsidy to Industries 

2 Regional Tax on industries Value Added - IRAP 

3 Tax on waste and disposals 

4 Rents on telecommunication 

5 Government concessions 

6 Tribute to environmental protection 

7 Registry charges of Chambers of Commerce 

8 Sulfuric Dioxide and nitrogen oxide emission taxes 

9 Other special incomes assimilated to other taxes on industries 

10 Tax on notary act registration 

11 Stamp duty 

12 Other taxes on industries 

13 Other taxes   

 

Table A4. Classification of taxes on commodities in SAM 

Nr. Tax on commodities 

1 Excise duty on mineral oils 

2 Excise duty on bear, alcohol beverages and tobacco 

3 Excise duty on non-condensable gases 

4 Excise duty on electricity 

5 Excise duty on electricity to Municipalities 

6 Insurance tax 

7 Duty on public shows 

8 Tax on lotteries, gambling and betting 

9 Duty for Provincial Tourism 

10 Border tax on mineral oils 

11 Public tax on motor vehicle registration 

12 Municipal tax on advertising 

13 Other taxes net of subsidies  

14 Value Added Tax 

 

Table A5. Classification of taxes on income in SAM 

Nr. Taxes on incomes 

1 Personal Income Tax 

2 Regional Personal Income Tax 

3 Municipal Personal Income Tax 

4 Corporate Income Tax 

5 Local income tax 

6 tax on income from deposits and on other incomes from capital 

7 Tax on savings  

8 Tax on capital gains 

9 Taxes on life insurance and supplementary pensions 

10 Tax on actuarial insurance reserves 

11 Tax on increase in value of real estate 

12 Tax on corporates dividends 

13 Tax on corporates' net assets 

14 New tax on corporate’s assets 

15 Taxes on lotteries 

16 Local tax on property and buildable areas 

17 Duty on driving licence 

18 Tax on vehicles paid by households 

19 Other taxes on assets 

20 Flat tax on rents 
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Table A6. Elasticities of substitution in MACGEM-IT 

Exogenous 

parameters 
Value Description Function/Source 

𝜎𝐷 0 Elasticity of substitution between intermediate goods 

and value added 

Leontief 

𝜎𝐵𝐼  0 Elasticity of substitution among intermediate goods Leontief 

𝜎𝑉𝐴 0.582 
Elasticity of substitution between labour and capital 

CES 

(Van Der Verf, 2007) 

𝜎𝑞 0 Elasticity of substitution between principal and 

secondary productions 

Leontief 

𝜎𝑀𝑖  𝜎𝑀1,2= 0.5; 

𝜎𝑀3,4,10,= 0.2; 

𝜎𝑀5−9,11−26= 0.3; 

𝜎𝑀27= 0.4; 

𝜎𝑀28−53= 0.6; 

𝜎𝑀54−63= 0.3; 

Elasticity of substitution between domestic and 

imported commodities. It is commodity specific. 

CES 

(Ciaschini et al., 2012) 

 

𝜎𝑈  1 Elasticity of substitution between consumption and 

gross savings for Households and NPIs. 

Cobb-Douglas 

𝜎𝐶  1 Elasticity of substitution among commodities within 

the consumption bundle 

Cobb-Douglas 

𝜎𝐼  0 Elasticity of substitution among commodities within 

the investment bundle 

Leontief 
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