
 

 

 

CEIS Tor Vergata  
RESEARCH PAPER SERIES 

Vol. 10, Issue 4, No. 227 – March 2012  
 

 

Structural Reforms and the Potential 

Effects on the Italian Economy* 

 
 

Barbara Annicchiarico, Fabio Di Dio and Francesco Felici 

 
 
 



1 

 

Structural Reforms and the Potential Effects on the Italian Economy* 
 

Barbara Annicchiarico
a
 

Fabio Di Dio
b
 

Francesco Felici
c
 

 
March 2012 

 

 

Abstract 
Since the second half of 2011, after a period of prolonged low growth, Italy has found itself at the center of a severe 

economic crisis. Concerns about the sustainability of its debt burden, along with gloomy growth prospects, have pushed up 

the cost of government borrowing, exacerbating current economic conditions.  At the moment Italy is facing two mounting 

economic challenges: (i) achieve a rapid fiscal consolidation to restore financial market confidence; (ii) implement 

structural reforms to strengthen medium-term growth prospects. Using the European Commission's model QUEST III with 

R&D, adapted to Italy, we quantify the potential effects of a set of interventions inspired to the reform packages currently 

being undertaken or under discussion and consider different levels of policy effort. Results show that reforms are likely to 

bring about sizable gains in output, consumption, employment and net foreign assets position and that most of these gains 

derive from labor market reforms. However, the fiscal austerity plan is likely to severely mitigate the positive effects of the 

interventions, especially during the earlier phases of the reform process.  Most of these losses accrue to liquidity-constraint 

households who would experience a drop in consumption. 
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1. Introduction 
 

In recent months Italy has found itself in the middle of a confidence crisis overwhelming the Euro area as a 

whole. Notably, since the 2008 crisis massive public interventions along with reduced fiscal revenues and a 

severe economic downturn have deteriorated the public balance sheets in many advanced economies, so that the 

crisis itself entered a new phase of sovereign debt problems and lack of confidence. In the Euro area the 

sovereign debt crisis started in Greece, then spread to Ireland and Portugal, and more recently to Spain and 

Italy.
1
 The problems in Italy originated from a prolonged period of low growth, a high public debt burden and 

poor growth prospects. Since August 2011 fears that it might default on its debt have severely increased the cost 

of government borrowing, further deteriorating the economic conditions. These recent developments have called 

for the need of a tight fiscal consolidation package, necessary to restore market confidence and improve the 

public sector balance sheet, followed by a wide-ranging economic reform process  to enhance growth prospects.   

In this paper, using the QUEST III with R&D model adapted to Italy (see Roeger et al. 2008), we will explore 

the potential effects of a set of policy interventions inspired to the reform packages currently being undertaken or 

on the table that aim at promoting those favorable conditions necessary to revive the Italian economy. In 

particular, we construct different reform scenarios, consider different levels of policy effort and account for 

some of the provisions in the spirit of the already passed budgetary consolidation packages.
2
  

QUEST III with R&D is an extension of the original Dynamic General Equilibrium (DGE) model for 

quantitative policy analysis developed by the Directorate General for Economic and Financial Affairs (DG 

ECFIN) of the European Commission (see Ratto et al. 2009). In particular, in our simulation exercise we will use 

the version already employed by the Commission in several multi-country analyses of structural reforms (e.g. 

D'Auria et al. 2009). To the best of our knowledge this paper represents one of first attempts to analyze the 

implications of a comprehensive and ambitious reform package on the Italian economy by employing a dynamic 

general equilibrium model.
3
 

The literature studying the potential macroeconomic effects of structural reforms is quite large and a complete 

survey is beyond the scope of this paper. Hence, we will only briefly refer to a few of those studies evaluating 

the effects of structural reforms in the context of DGE models. Most of these models integrate typical New 

Keynesian elements (such as imperfect competition and nominal rigidities) into a general equilibrium framework 

                                                           
1
 On the current EMU crisis, see Issing (2011). 

2
 Decree Laws no.98/2011,  no. 138/2011 and no. 201/2011 (the so called “Save Italy” decree) include an austerity package 

over three years with the aim of balancing the budget already in 2013. The overall fiscal adjustment now amounts to about 

80 billion euros, the equivalent of around 6% of the GDP.  
3
 Forni et al. (2010a) study the effects of increasing competition in the services sector in Italy, employing a two-region 

currency union DGE model. In an early version of this paper, Annicchiarico et al. (2011) quantify the economic impact of 

several reforms in the spirit of the Europe 2020 strategy. 
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(e.g. Smets and Wouters 2003, 2007; Galí and Gertler 2007; Christiano et al. 2005, Woodford 2003, among 

others). This modeling approach represents a useful tool for macroeconomic evaluation and policy analysis in an 

environment with several market imperfections, capturing the dynamic linkages between the main 

macroeconomic variables, the interactions between rigidities on labor and product markets and, as a 

consequence, the effects on economic growth in a coherent way. Yet, it is not until relatively recently that DGE 

models have been used to this purpose.
4
 First of all, the European Commission has produced several 

contributions investigating the effects of a battery of policy interventions on the EU economy and/or single 

member states using QUEST III with R&D (e.g. Roeger et al. 2008 and D'Auria et al. 2009), studying the 

implications of the implementation of reform packages in the spirit of the Europe 2020 strategy on the EU (see 

Hobza and Mourre 2010), concentrating on reform areas fostering innovation and knowledge creation in the EU, 

consistently with the Lisbon Agenda (see Arpaia et al. 2007, Roeger et al. 2009), exploring the growth potential 

stemming from comprehensive environmental and innovation policy interventions (see Conte et al. 2010) and 

analyzing the performance of different fiscal policy rules under alternative scenarios of sluggish growth (see 

Breuss and Roeger 2005). In variants of the International Monetary Fund's Global Economy Model (GEM) 

Bayoumi et al. (2004) study the impact of introducing pro-competitive reforms in the overall euro area, while 

Everaert and Schule (2006) focus on national-level reforms, considering a large economy, France, and a small 

one, Belgium. Using the Euro Area and Global Economy (EAGLE) model, Gomes et al. (2011) study the 

domestic and the cross-country effects of competition enhancing reforms occurring in Germany and Portugal and 

stress the benefits of cross-country coordinated policies.
5
  

In this paper we focus on Italy which provides, as already stressed, a case study of an economy industrially 

advanced but ultimately failing to take off in sustained growth at rates above the EU 15 average and in urgent 

need of economic reforms. Notably, a slowdown in productivity was the key factor dragging down economic 

growth (see e.g. Codogno 2009, OECD 2011). In the decade 1997-2006 the average annual gross national 

income growth rate was 1.6% for Italy and 2.5% for EU 15.
6
 Turning to the labor market, according to 

EUROSTAT data
7
, in 2009 Italy recorded an employment rate equal to 60.5% (against a 62.8% in 2007 before 

the advent of the crisis), Germany to 69.9% (73.4% in 2007), France to 69.1% (69.5% in 2007), Spain to 65% 

(62.5% in 2007) with an EU 27 average employment rate of 67.7% (70% in 2007). Hence, despite considerable 

progress made in the last decade, the employment rate is still significantly lower than the EU average.
8
 As 

                                                           
4
 For an overview on the evolution of economic policy modeling from a theoretical and technical perspective see Ruiz 

Estrada and Yap (2012). 
5
 The DGE modeling approach has also been fruitfully used to examine the implications of tax reforms and/or alternative 

fiscal consolidation strategies (e.g. Heer and Trede 2003 for Germany, Papageorgiou 2009 for Greece, Forni et al. 2010b 

and Marattin et al. 2011 for the EMU). 
6
Annual growth rates computed on gross national income at 2000 market prices, see Annual macro-economic database 

(AMECO) - European Commission. 
7
See EUROSTAT, Europe 2020 Indicators, Table t2020_10. 

8
Further, in 2009 the share of population at risk of poverty or social exclusion is found to be 24.7% for Italy, 20% for 
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regards to the tax burden on labor income, Italy stands out among the EU member states with the largest implicit 

tax rate on labor (in 2008 42.8% against 36.5% for EU 27)
9
. Furthermore, in 2006 the gross domestic 

expenditure on R&D was just 1.1% of GDP, well below the EU 27 share of 1.9%
10

. Finally, as already stressed, 

the very high public debt (in 2011 the debt-to-GDP ratio is 120.5%
11

)  and the related-debt servicing costs 

continue to weigh on the Italian economy.  Clearly, all these features of the Italian economy together with the 

contingent situation and the credibility crisis, call for the immediate implementation of a sizeable fiscal 

consolidation package and of economic reforms able to relaunch growth, foster social inclusion, favor the full 

utilization of the economy labor potential and promote a business friendly environment.  

In what follows we will explore the potential macroeconomic impact of several provisions in the spirit of the 

reform packages currently being undertaken or debated. More precisely, our analysis covers two wide policy 

areas of intervention: (i) liberalization and simplification; (ii) labor market.
12

 

The first policy area includes reform packages focusing on promoting market competition and favoring business, 

comprises a set of measures aimed at easing the Italian bureaucracy and reduce the administrative burden.  The 

second policy area refers to labor market reforms including measures directed to enlarge the labor force 

participation rate, to expand social inclusion of low income and low skilled people, to remove distortions in the 

labor markets and to align wages to labor productivity trends.  

In order to fully exploit the advantages of a micro-founded model, we analyze the implications of the economic 

reform packages on the main macrovariables and the dynamic interactions of reforms in each area of policy 

intervention by introducing simultaneously all changes to the policy variables. In fact, although we are not able 

to simulate all types of provisions envisaged in the reform packages for the two areas of interventions, by using a 

DGE model, we can verify the existence of interlinkages and synergies between different policy areas.  

Finally, to complete the analysis, we will also consider comprehensive reform scenarios also embedding a fiscal 

consolidation package equivalent to 6% of the GDP necessary to lead the debt ratio towards a steadily declining 

path. 

We find the following results. We show that all reforms mainly materialize in the short run bringing about 

sizable gains in output, consumption and employment and that most of these gains derive from labor market 

reforms. The positive effects on output and the improvement in employment support fiscal consolidation 

decreasing the public debt-to-GDP ratio also in the ex ante budget neutral scenarios. 

The average annual output growth rate gain in ten-year time horizon is found to be equal to 0.6% under the 

assumption that Italy will manage to close half of the gaps towards the EU best performers in several areas of 

                                                                                                                                                                                                       

Germany, 18.4% for France, 23.4% for Spain and 23.1% for EU 27. See Eurostat, Europe 2020 Indicators, Table t2020_50. 
9
See Eurostat, Government finance statistics, Table gov_a_tax_itr. 

10
See Eurostat, Europe 2020 Indicators, Table t2020_20. 

11
See European Commission, General Government Data. 

12
 The first policy area of interventions refer to the so called “Liberalization” and “Simplification” Decree Laws no.1, 5 of 

January 2012. Reforms in the labor markets are currently debated and the policy agenda is still to be designed and agreed. 
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interventions in five years. Closing one third of the gaps would imply an average annual gain of 0.4%, while 

closing fully the gap would increase average growth up to 1%.  However, the beneficial effects of the pro-

competitive and business friendly interventions on the main macroeconomic variables are substantially reduced 

by the fiscal consolidation package. In such circumstances, consumption of the liquidity constraint households is 

likely to experience a strong decrease during the first years of the implementation of the reforms. 

The remainder of the paper is organized as follows. Section 2 is devoted to a brief description of QUEST III with 

R&D and discusses the calibration of the version adapted to Italy. Section 3 describes the measures in the three 

policy areas under analysis with particular attention to the reform scenarios to be simulated and to the strategy 

adopted to map policy interventions onto QUEST. Section 4 explores and discusses the potential impact of 

structural reforms through simulation analysis. Section 5 concludes. 

 

2. QUEST III with R&D: Model Setup and Calibration  

In the version of QUEST III used in the present analysis the economy is confined to Italy, modeled as a small 

open economy. QUEST III with R&D enriches the QUEST III DGE model described in Ratto et al. (2009) by 

incorporating an endogenous growth mechanism (see Roeger et al. 2008 for details) in the spirit of Jones (1995, 

2005) and adapting the Romer (1990) model with R&D.  

By modeling final and intermediate goods markets as imperfectly competitive and by embodying entry and 

administrative burden costs, the model can be used to assess the effects of competition-enhancing policy and of 

administrative simplification interventions. Similarly, given the distinction of employment in three skill 

categories (low, medium, high), the inclusion of benefit replacement rates, labor taxes and of imperfect 

competition, it is possible to fruitfully study the implications of many labor market reforms. The model features 

eight types of economic agents: households-workers, trade unions, final goods firms, intermediate goods firms, 

R&D sector, foreign sector, the government and the central bank. Adjustment costs on nominal and real 

variables enable QUEST to capture the typical persistence of macrovariables and mimic their empirical 

dynamics in response to shocks. 

In what follows we describe the main features of QUEST, emphasizing the key ingredients and describing the 

policy variables to be used in our simulation exercise. 

 

2.1 Households and Wage Setting 

The economy is populated by two types of households: the non liquidity constrained and the liquidity 

constrained. The composition of the population is constant and the shares of liquidity and non liquidity 

constrained households are denoted by sLC  and ,NLCs  respectively. The non liquidity constrained households 

own domestic and foreign assets, accumulate physical capital which they rent out to the intermediate goods 

producers, buy the patents produced in the R&D sector and license them to the intermediate goods sector, supply 



6 

 

medium and high skilled labor services to the final goods sector and to the R&D sector, choose the optimal 

consumption plan on the basis of all the available information and taking into account all technological, 

institutional and budgetary constraints of the economy. The population shares of low, medium and high skilled 

are, respectively, denoted by ,Ls  
Ms  and .Hs  Policy aimed at achieving a skill upgrade of the labor force 

would imply changes in these shares. 

The liquidity constrained households, instead, do not have access to financial markets hence, consume all their 

after tax labor income (i.e. they are not able to smooth consumption) and only supply low skilled labor services 

to the final goods sector (see Roeger et al. 2008). This feature of the model allows to deviate from Ricardian 

equivalence and is relevant to reproduce empirically consistent effects of fiscal policy (see e.g. Galí et al. 2007 

for details). 

Within each skill category (high, H , medium, M , and low, L ) households supply differentiated labor services. 

Trade unions set wages in monopolistically competitive labor markets, while nominal wage rigidities are due to 

the existence of convex adjustment costs for changing wages. 

The representative non liquidity constrained household i  lifetime utility is 

( ) ( ) ,1, ,
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where 0E  is the conditional expectation operator (on the basis of the information available at 0=t ), b  is the 

discount factor, habcChabcU i

t --=× log()1()( )1-tC  with 0>habc  being the critical parameter governing 

habit persistence, 
i

tC  a consumption basket (index) of domestic and foreign goods with constant elasticity of 

substitution, which determines the market power of each producer and the price markup, and 1-tC  the past level 

of the economy average consumption representing the stock of habit. In this sense habits are external to the 

individual household. 
si

tL ,
 denotes the typical labor service of household i  belonging to the skill category  

MHs ,=  and ( ) ( ) )1/(1
1, kw
k

--=×
-si

ts LV  with 0>sw  being a skill specific preference parameter and 

.0>k  

Non liquidity constrained households decide how much to consume, how much to work, how much to invest in 

financial assets (domestic and foreign assets, labeled as 
i

tB  and 
iF

tB ,
) and in physical capital 

i

tK , and make 

decisions about the purchase of new patents (the so called intangible capital 
i

tA ) and the degree of capacity 

utilization in order to maximize (1), subject to a sequence of flow budget constraints, the accumulation equations 

of physical capital and of the stock of existing patents and the standard transversality conditions. 

Households receive labor income, profits from the final and the intermediate goods firms, transfers from the 

government, are eligible for benefits when unemployed and pay lump-sum taxes, consumption taxes, wage 
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income taxes and capital income taxes on tangible and intangible capital (at rates ,Kt
At ), less depreciation 

allowances and tax credits (at rates ,Kt At ). Finally, households face quadratic adjustment costs on investments 

in physical capital, on capacity utilization and on nominal wage changes (for more details, see Roeger et al. 

2008). 

Trade unions set the nominal wage for each category of labor service in order to maximize households' expected 

utility, given firms' labor demand. Each specific kind of labor service is an imperfect substitute for services 

supplied by other workers under the assumption of a constant elasticity of substitution which determines the 

degree of market power: the lower the elasticity of substitution, the higher the markup and the lower the 

employment level. Notice that the presence of tax on labor, unemployment benefits and consumption taxes 

together with the wage markup introduce a wedge between the real wage rate and the marginal rate of 

substitution between leisure and consumption, ,1,, LCtMRS -  that is 

,
1

1
1,,, LCtssw

C

WC

t

s

t MRS
bt

t

P

W
s ---

+
= MU                                                             (2) 

where index  HMLs ,,=  denotes the skill level, 
s

tW  the nominal wage, 
C

tP  the consumption price index,  

sW
MU  denotes the gross wage markup, 

Ct  the consumption tax rate, 
swt ,
 wage income tax rate and 

sb  the 

unemployment benefit rate. As we will see, reforms intervening in the labor market and aimed at increasing the 

employment rate tend to reduce this wedge. 

 
2.2 Final Goods Sector 

In the final goods sector each product j  is made by a monopolistic firm facing a demand function with price 

elasticity equal to ,ds  which is also the elasticity of substitution between different products and determines the 

degree of market power in the final goods sector. 

The typical firm j  faces the following technology: 
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where 
j

tY  is the final output, 
exogA  is labor productivity, 

j

tYL ,  is a CES combination of labor services with 

different skills, LFC  denotes the so called overhead labor which captures the notion that a firm must employ a 

minimum amount of labor to produce any output at all (this includes hours spent on administrative tasks and 

bureaucracy as well as supervisory labor, breaks, meetings etc...); tA  is the number of varieties of intermediate 

inputs 
j

tix ,  which are imperfect substitute with and an elasticity of substitution equal to q/1  , tKG  is public 
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capital whose level depends on the public infrastructure investment decisions 
G

tI  and evolves as  

KGt  1  GKGt1  It
G

 with  G  being the depreciation rate. Finally, 
YFC  is a fixed cost capturing a 

variety of institutional failures as well as the effort to enter the market. Measures to cut entry barriers are 

simulated by reducing this cost. The labor input 
j

tYL ,  is defined by the following CES aggregator: 
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where ,Ls Ms  are the shares of labor force for low and medium skill categories and YHs ,  denotes the share of 

high skilled workers employed in the final good sector. The coefficients ,Lef
 

,Mef
 Hef  measure efficiency and 

L

tL , ,M

tL
 

HY

tL  the labor inputs for the three categories. Finally, the parameter L  denotes the elasticity of 

substitution between the three skills (see Roeger et al. 2008). 

The objective of each firm j  is to maximize profits by setting the optimal price 
j

tP  and making choices about 

labor inputs and intermediate goods, given quadratic adjustment costs on price resetting (i.e. nominal frictions à 

la Rotemberg 1982) and quadratic adjustment costs on employment changes (i.e. real frictions). Imperfect 

competition in the final goods market reflects on prices which will be equal to a markup, denoted as ,PMU  over 

marginal costs. Pro-competitive policy interventions in the product market will be introduced into the model by 

decreasing this markup. 

 

2.3 Intermediate Goods Sector and the R&D Sector 

The intermediate goods sector is also characterized by the presence of monopolistically competitive firms, 

indexed by i  (for  Ai ,...,1=  ), producing different varieties of the intermediate good ,tx  employing physical 

capital tk , rented from households at a rental rate 
k

ti . The technology is linear and is such that to produce one 

unit of tx  is necessary to employ one unit of physical capital. In order to enter the market and starts to produce, 

intermediate goods firms must license a patent from the households at a rate 
A

ti , and pay a fixed cost equal to 

AFC . The optimal price set by firm i  will be equal to a markup over, denoted as ,PXMU marginal cost. See 

Roeger et al. (2008) for further details. As in the final goods sector, structural policies aimed at cutting entry 

barriers can be simulated by reducing AFC , while pro-competitive interventions are introduced through markup 

reduction. 

The number of available intermediates goods depend on the number of patents created in the economy (i.e. the 

stock of knowledge), which, in turn, depends on the R&D activity. In particular, in the R&D sector the 
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production of new patents depends on the number of high skilled workers employed, 
RD

tL , and on the domestic 

and the international aggregate stocks of knowledge (labeled as A  and ,*A  respectively), measured as the 

existing stock of patents. The knowledge production function is of the form: 

( ),1,0,,  ,)(11 Î=D -
*
- ljwljw RD

tttt LAvAA                                                         (5) 

where 0>v  is a measure of total productivity, w  and j  capture the international and the domestic spillover 

effects of existing knowledge (the so called standing on shoulders effect) and l  measures the contribution of 

high-skilled labor services to the R&D activity (where decreasing returns of research activity is due to a sort of 

stepping on toes effect related to the risk of duplication of new discoveries and creations). This sector is also 

characterized by real frictions, deriving from the existence of quadratic costs on labor inputs adjustments. 

 

2.4 Foreign Sector, Monetary and Fiscal Authorities 

The foreign sector is completely exogenous since the model is developed under a small open economy 

hypothesis. It is assumed that both final and investment goods are traded and that the elasticity of substitution 

between domestic and foreign bundles of goods is constant. Importers and exporters act as monopolistic 

competitors in their market and charge a markup over domestic prices. 

The monetary policy is described by a Taylor rule allowing for a certain degree of inertia of the interest rate ti  in 

response to inflation tp  and output gap tygap  (defined as deviation of capital and labor utilization from their 

long-run trends): 

( ) ( )[ ],11 ty

T

tt

T

t

eq

lagtlagt ygaprii tpptptt p +-++-+= -                                      (6) 

where 
eqr  is the long-run real interest rate, 

 T

tp  is the inflation target, lagt  is the smoothing parameter, while 

ytt p ,  are the policy parameters governing the reaction to inflation and to output gap movements. 

The fiscal authority behavior is described by a set of equations according to which expenditures and receipts also 

depend on economic fluctuations. The government collects lump-sum taxes, 
LST , taxes on labor income, on 

consumption and on tangible and intangible capital, net of tax credits and tax allowances, pays transfers and 

unemployment benefits to households, confers wage benefits to the R&D firms and decides on public 

consumption, ,tG  and public investment spending 
G

tI  and may issue public debt bonds to finance current 

imbalances. The government budget constraint reads as: 

,)1( 1

LS

t

G

tttt

G

t

C

tt

C

tttt TRSBENTRIPGPBiB --++++++= -                                          (7) 

where tB  denotes government bonds, 
C

tP  the consumption price index, while TRt,  BEN t  and S t  denote, 

respectively, transfers to households, unemployment benefits, total subsidies to tangible and intangible capital in 
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the form of tax credit and depreciation allowances. Finally, 
G

tR  is total tax revenues.
13

 

 

2.5 Calibration 

The QUEST III model is calibrated on quarterly basis in order to match steady-state ratios and specific features 

of the Italian economy in 2007 and consistently with the estimates of the basic QUEST III model (see Ratto et al. 

2009). The parametrization is summarized in Table 1 (see D'Auria et al. 2009). As a benchmark, we also present 

the basic parametrization of QUEST III for the EU, as reported in Roeger et al. (2008) and in Roeger and in't 

Veld (2009, 2010). This extra piece of information is useful to understand how some country-specific economic 

features of Italy are mapped into the Italian version of the QUEST model with respect to the EU version. 

Labor skill categories are defined so that low skilled workers are those with up to lower secondary education, 

high skilled workers are those with a tertiary education in science and technology, while medium skilled workers 

are defined residually. The skill distribution of the labor force in QUEST - Italy points to a high share of low 

skilled  Ls  who represent 50% of the labor force and to a very low share of high skilled, %3=Hs . Unskilled 

labor is only supplied by liquidity constrained individuals, hence LLC ss = . It is worth mentioning that in 

QUEST III calibrated to the EU %35== LLC ss  and %.6=Hs  

The employment rate is set at 63%, below the EU counterpart of 69%, consistently with data. The employment 

level of the low skilled is only 52%, well below the rate of the high skilled equal to 81%. The skill premium of 

high skilled versus medium skilled is set at 37%, well below the calibrated level for the EU of 50%, implying 

that skilled workers appear not to take advantage of attaining high education level. The elasticity of substitution  

between pairs of labor inputs is equal to 1.22 in QUEST Italy, signaling a high degree of market power of labor 

market insiders (i.e. a high wage markup).  

The final goods sector, employing labor and intermediate goods as inputs, is identified as the services sector, 

while the intermediate goods sector, which is capital and R&D intensive, is identified as the manufacturing 

sector.
14

 Net markups present more than 20% in the final goods sector, about two times the one reported for the 

intermediate goods sector. This is consistent with the fact that markups in services tend to be higher than in 

manufacturing (see Christopoulou and Vermeulen 2008). The high fixed entry costs, AFC  and YFC  set for the 

                                                           
13

 By assumption, to ensure fiscal solvency and avoid any explosive behavior of public debt, the lump-sum component of 

taxation evolves as a function of the deviation of the debt-GDP ratio from a target level 
Tb  and of the current deficit (for 

more details see Roeger et al. 2008): 

,
11
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where B
and DEF

 are policy parameters. In our simulations, however, we will switch off the rule for 20 years in order to 

isolate the effects deriving from the implementation of economic reforms from those implied by the automatic adjustment of 

lump-sum taxation implied by the fiscal rule. 
14

 For further details on the calibration strategy adopted for QUEST, see Roeger et al. (2008) and D'Auria et al. (2009). 
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Italian version of QUEST emphasizes the cumbersome regulation borne by firms before they are able to operate 

legally which represents a significant bottleneck to productivity growth and capital accumulation.
15

 

The R&D sector is calibrated so as to highlight the weaknesses of the Italian economy in the knowledge creation 

process. In particular, the contribution of R&D labor to knowledge creation, governed by the parameter l , is 

only 0.37 (vs. 0.73 for the EU) and R&D intensity is 1.10%, below the EU level set at 1.84%.
16

  

Finally, the tax system calibration points to heavy taxation on labor income (51%) and a high share of transfers 

as a percentage of GDP (27%), while the tax rate is tangible capital is below the rate set for the EU version of 

QUEST.  

 [Table 1 about here]  

3. The Reform Scenarios 

The simulation exercise quantifies the likely gains of implementing a set of provisions inspired to the reform 

packages being undertaken or presently under discussion.  In this Section will briefly describe the key policy 

areas of interventions, show how reforms are mapped onto QUEST III–Italy and describe the reform scenarios. 

 

3.1 Policy Areas and QUEST III Variables 

The first policy area of intervention, labeled liberalization and simplification, refers to all policies promoting 

competition in the manufacturing and in the services sectors and to measures aimed at reducing the 

administrative and regulatory burdens. In particular, we consider: (i) interventions improving competition and 

ameliorating the business environment in which firms operate, simply modeled as a reduction in the markup in 

the two relevant sectors, namely PMU , ;PXMU  (ii) reduction of barriers to economic activity, simulated as a 

reduction in fixed entry costs YFC , AFC ; (iii) improvement in the efficiency of public administration services, 

are introduced in QUEST by a decrease in LFC  in equation (1) representing the fraction of time spent with 

government bureaucracy. 

The second area of policy interventions labeled labor markets includes a set of policies aimed at increasing 

employment, favoring social inclusion and augmenting the participation rate such as: (i) tax reforms with the 

scope of reducing distortions in the labor market and providing more incentives to labor market participation, 

such as tax shifts from labor to consumption (i.e. from direct to indirect taxation); (ii) reforms aimed at reducing 

the bargaining power of insiders and align wages to productivity trends, which are simply mapped by increasing 

the elasticity of substitution between pairs of differentiated labor inputs so to reduce the wage markup .sW
MU

These interventions, in fact, tend to reduce the wedge between the real wage and the marginal rate of substitution 

                                                           
15

According to Djancov et al. (2002) in Italy the completion of the 11 procedures required to start-up a firm takes up 121 

business days. 
16
 This result follows from the analysis by Bottazzi and Peri (2007) who estimate a production function of new ideas in the 

spirit of Jones (1995, 2002) and, accordingly, new ideas are produced by personnel employed in R&D who use their 

creativity and the existing national and international stock of knowledge, as in equation (5).  
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between leisure and consumption (see eq. 2).  

Finally, the fiscal consolidation package includes (i) a cut in transfers to households, as a way of mapping social 

security reforms and pensions cuts, ;tTR  (ii) a reduction of public consumption, ;tG
 

(iii) increase in 

consumption tax rate, ,Ct  to reproduce the increase in the value added tax and in the fuel excise tax; (iv) 

increase in labor income tax as a way of mapping the rise of the additional regional tax rate on labor income;  (v) 

increase in tax rates on tangible capital, ,Kt  
as a way of mapping the additional extraordinary tax for the 

repatriation/regularization of capital held abroad (i.e. the “tax shield” program envisaged by a 2009 law 

provision), the introduction of the new municipal property tax and the increase in the cadastral rental value of the 

residential property; (vi) an improvement in the public sector balance budget due to the increased revenues from 

measures aimed at reducing tax evasion, widen the tax base and curtail the black economy.  

Most of the above interventions are likely to reduce and redistribute rents, inducing agents to adjust their choices 

in accordance with the new conditions. Notably, on the one hand, deviations from perfect competition in the 

product market create rents, on the other hand, non-competitive labor markets allow workers to participate in 

these rents. Therefore, internal market deregulation, which implies a lower markup over marginal costs, would 

tend to reduce the bargained wage rate. From this point of view, in some circumstances workers may oppose to 

labor market deregulation if this is not accompanied or anticipated by a corresponding product market 

deregulation.
17

 In this theoretical exercise, however, in all scenarios we are considering a comprehensive reform 

package which is likely to have pervasive beneficial effects on productivity, firm entry and, ultimately, on 

employment, real wages and output. In this context, opposition to reforms could be the result of limited 

rationality and/or of a myopic planning horizon. 

 

3.2 Scenarios 

In order to quantify the effects of structural reforms in the two policy areas of interventions we build three 

reform scenarios differing in the degree of progress made. We also consider two additional reform scenarios  

embedding a fiscal austerity plan. The scenarios are intended to be illustrative and the assumptions of the degree 

of progress made in each policy area are to some extent arbitrary. In particular, in the simulations we consider: 

(i) a moderate reform ex-ante budget-neutral scenario in which it is assumed that Italy will manage to close the 

gap towards the EU best performers by 1/3 and will implement a tax shift from labor to consumption of 0.05% 

of the GDP  (Scenario A); (ii) a substantial reform ex-ante-budget-neutral scenario aimed at closing the gap by 

1/2 with a tax shift of 0.1% of the GDP (Scenario B); (iii) a radical reform ex-ante-budget-neutral scenario in 

which it is assumed that Italy will close completely the gap and perform a tax shift equal to 0.2% of the GDP 

(Scenario C);  (iv) a moderate reform scenario including a fiscal consolidation package with a cumulative 

                                                           
17

On this debate, see Blanchard and Giavazzi (2003) and the paper by Commendatore and Kubin (2009) and references 

therein. 
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adjustment equivalent to 6% of the GDP (Scenario D); (v) a substantial reform scenario including a fiscal 

consolidation package with a cumulative adjustment equivalent to 6% of the GDP (Scenario E). All scenarios 

and the sizes of each intervention are described in Table 2. 

 

[Table 2 about here]  

 

The results obtained in the radical reform Scenario C need to be interpreted as a sort of ultimate upper bound of 

the potential effects of the structural reforms, since already Scenario B represents a decisive break from past 

policies and its implementation requires credible policy commitment and public consensus.   

In the simulation exercise we suppose that at time t=1 the reform plan is announced and the policy measures start 

to be implemented phasing in gradually over five years.
 18

  A period of five years represents, in fact, a realistic 

time span for a reasonably smooth implementation timetable.
19

 The fiscal consolidation package is instead 

introduced over a period of three years. Further, all policy changes are assumed to be permanent, as common 

practice in applied economic modeling when exploring the long-run effects of policy interventions.
20

  As will see 

in the next Section, the effects of some reforms may take time to materialize and the gains may be diffuse and 

unevenly distributed. 

The definition of two intervention areas provides a natural design for the simulation analysis. Reforms in each 

area are first simulated separately and then simultaneously in order to explore potential synergies. Finally, notice 

that agents have perfect foresight, so that there is no uncertainty about the time path of the reforms. The implicit 

assumption is that the announced reform plans are fully credible. 

 

4. Simulation Results 

In this section we illustrate the impact of all reforms embedded in Scenarios A and B showing the effect on the 

main macrovariables during the first 5 years and after 10 years. Then, we illustrate the economic implications of 

the implementation of the reforms under the fiscal austerity plan (i.e. Scenarios C and D). 

 

4.1 The Macroeconomic Effects of Structural Reforms 

Tables 3a-3b report the simulation results for key macroeconomic variables in the two scenarios of reforms, A 

                                                           
18

We have also run simulations under the assumption that all changes take place immediately according to the so called big 

bang approach. Of course, the case of immediate implementation is expected to be an upper bound of the possible effects 

deriving from the reform plan. These results are available upon request. 
19

Of course, a more gradual introduction of all reforms would allow to analyze the effects of a slower implementation 

motivated by the possible delays due to the need to form consensus for reforms to eventually occur. On the political 

economy of structural reforms debate about pros and cons of shock therapy versus gradualism see Rodrik (1996) and Wei 

(1997) among others. 
20

For details on the implementation strategy adopted in QUEST to solve the terminal conditions problem for the forward 

looking variables, see Roeger and in't Veld (1999). 
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and B, as percentage deviations from the initial pre-reform steady-state.  

In Table 3a we consider the effects of the reforms on output, investments on tangible capital and consumption, 

distinguishing between non liquidity constrained households (NLC) and liquidity constrained (LC) households, 

who represent the share of the population supplying only low skilled labor services and are at higher risk of 

poverty. Table 3b presents the effects on total employment, real wages, public debt-to-GDP ratio, terms of trade 

and net foreign assets. Our interest on external variables, such as the net foreign assets position and the terms of 

trade, is to be related to the policy debate in the aftermath of the recent crisis.
21

 

[Table 3a about here]  

 

In particular, we observe that after 10 years structural reforms could help to boost output with respect to the 

initial steady state from 4.06% in the moderate reform Scenario A, up to 5.77% in the substantial reform 

Scenario B. Scenario C shows that there’s much scope for growth up to a cumulated increase in output of 9.69%. 

The major contribution is to be attributed to the policies intervening in the area of labor markets able to boost 

output up to 2.74% in scenario A and to 3.70% in scenario B. From Table 3a it clearly emerges that all reforms 

are likely to produce positive effects on output already in the short run.  

Aggregate consumption would increase up to 2.44% and 3.35% (with a potential 5.25%) after 10 years. Most of 

the gains accrue to the liquidity constrained households by virtue of the reforms improving the efficiency of the 

internal market. Notice that the major effort towards liberalization induces forward looking non liquidity 

constraint consumers to postpone their consumption decisions during the early phases of the reform process. 

Intuitively, agents find it optimal to save more during the early phase of the reform process so to maximize the 

expected future increase in output. 

As expected, liberalization ad simplification measures boost investments significantly already during the first 

years.  

[Table 3b about here]  

Turning to employment, after 10 years the moderate reform Scenario A would imply an increase of 3.54% , 

while the substantial reform Scenario B an increase of 4.78%. In general, it can be noted that employment is 

strongly and positively affected by all the labor market interventions which have a direct impact on labor and 

supply schedules. Wage moderation pushes toward an alignment of wages to productivity trends and, at the same 

time, fiscal reforms aimed at narrowing the labor tax wedge, reduce fiscal distortions and deadweight losses due 

to the strong fiscal pressure on labor income. As a result of this, it is easy to explain how stronger efforts in this 

                                                           
21

Recent developments during the crisis in Europe call for the need of broadening the surveillance in macroeconomic 

imbalances other than fiscal imbalances and of an early warning system to prevent future crises. Notably, the last crisis has 

shown how excessive external imbalances and losses in competitiveness in international markets have strongly reduced the 

resilience of some EU countries and of the Euro area as a whole. See European Commission (2010). 
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direction, coupled with the tax shift from direct to indirect taxation, can bring about higher employment rates 

and higher growth. All the remaining measures produce very small effects on employment, since in QUEST the 

labor market is characterized by strong rigidities (adjustment costs) which are responsible for the slow and costly 

adjustment of employment in response to shocks. 

Aggregate real wages respond gradually. The net effect after ten years depend on how much ambitious the 

reform plan is. The very smoothed dynamics is due to the adjustment costs on wages and prices. It should be 

noted as in general we observe that the positive effects on real wages due to pro-competitive interventions tend 

to be compensated by the negative effects due to labor markets reforms. However, the net effect tends to be 

positive.  

The Italian terms of trade deteriorate in response to the reforms. This effect is simply the result of a decline in 

the export prices as a consequence of higher competition in the domestic economy. The negative terms of trade 

effect tends to mitigate the positive effects on consumption and investments stemming from the reforms.  

The net foreign assets position is significantly affected by the reforms only in the long run and the size of the 

effects depends on different types of opposing forces. Intuitively, the effect on the net external position will 

depend on how a policy intervention is likely to affect imports, exports, private and public savings, investments 

and capital flows. Internal market reforms enhancing competition through price moderation have a positive 

effect on the current account through higher exports, while, at the same time, those creating a more friendly 

business environment expand investments with a negative effect on the current account. Labor market reforms 

increase labor supply leading to a fall in the country’s relative wage and prices and so boosting exports and 

improving the next external asset position. On the other hand, real wage reduction implies lower marginal costs 

for firms, so boosting investments and capital inflows so to produce a negative effect.  

Consider now the impact of the reforms on public debt to GDP ratio. It can be observed that reforms reduce the 

public debt to GDP ratio with respect to the initial steady state. The improvement can be easily explained by the 

fact that the positive effects on employment and GDP start materializing already in the first years of the 

simulation time horizon, increasing the tax base and the tax collection during all the decade. As a result, by 

increasing GDP and tax revenues the reforms will favor fiscal consolidation. 

Finally, we observe that effects of single policy area reforms are more or less additive, as a consequence of the 

linear nature of the simulation results due, in turn, to the fact, that single reforms only affect the equations 

describing a specific policy area. 

 

4.2 Structural Reforms and Fiscal Consolidation  

In this section we look at the macroeconomic impact effects of different interventions in the internal market, 

through liberalization and simplification measures, and in the labor market, through wage moderation and tax 

policy, taking into account the implications of the strong fiscal consolidation package necessary to put the public 

finances back on track (i.e. Scenarios D and E in Table 2). 
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Table 4 shows how anticipated gradual implementation of the structural reforms affect the economy under a 

policy of tight fiscal consolidation (up to about 6% of GDP). All simulations have been carried out under the 

arbitrary assumption that tax rates gradually return to their initial steady state levels after 20 years.
22

 

 As expected the ambitious fiscal austerity plan severely erodes the positive effects of the reforms and in the less 

ambitious scenario the economy undergoes a recession in the second year of intervention. 

Consumption declines as a result of the increase in taxation on labor and consumption and of the reduction of 

public transfers. Also employment temporally declines in the moderate reform scenario as a consequence of the 

lower level of economic activity and of the higher taxation on labor. Investments would tend to be positive, but 

of course lower than in Scenarios A and B, without fiscal consolidation. The lower effect is the direct 

consequence of the lower level of economic activity coupled with an increase in the tax rate on capital.  

Furthermore, liquidity constrained households would incur transitional losses as a result of the cut in transfers 

and increase in taxes on consumption. The loss will be slowly absorbed in the following years. 

Overall, as the result of the vigorous fiscal consolidation package the average output growth rate gain in ten-year 

time horizon reduces from 0.6% to 0.3% in the substantial reform scenario and from 0.4% to 0.1% in the 

moderate reform scenario.  

 

5. Conclusions 

In recent months, after a prolonged period of slow growth and a severe confidence crisis, Italy has embarked on 

an ambitious reform package aimed at increase supply potential, improving competitiveness, ensure fiscal 

sustainability and enhance confidence in government ability to service its debt.  This paper takes stock of the 

recent provisions undertaken or still on the table and quantifies the potential effects on the Italian economy of 

different reform scenarios including a broad range of policy interventions and differing in the progress made in 

two policy areas: liberalization-simplification and labor markets. 

According to the simulations, policies aimed to enhance competition in goods market, simplify bureaucracy, 

increase labor supply and align wages to productivity trends are likely to generate sizable gains in output, 

consumption and employment and net foreign assets position already during the earlier phases of the 

implementation, and that most of these gains derive from labor market reforms.  

The positive effects on output and the improvement in employment are able to support fiscal consolidation also 

in the ex-ante budget neutral scenarios. As regards to the external imbalances, the external asset position 

improves as a result of the reforms which boost domestic competitiveness and increase exports.  

However, the fiscal austerity plan is likely to severely reduce the positive effects of the interventions, especially 

during the first years of reform process. In particular, liquidity-constraint households may incur transitional 

                                                           
22

 Of course, to have a more complete picture of the possible macroeconomic outcomes different time horizons for the 

duration of the austerity plan could be considered. Notably, in Italy the tax burden  is already very high, that is why,  sooner 

or later, measures designed to alleviate the fiscal burden will be needed.   
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losses in consumption. Overall, our results clearly show that a stronger progress in implementing structural 

reforms is crucial to rein in the slowdown in the economic activity and the fall in consumption due to the fiscal 

consolidation package. 

Finally, some words of caution are needed since quantifying the impact of structural reforms on the main 

macrovariables is extremely difficult. First, all results have been generated through a model, which, although 

built up with the purpose of evaluating the effects of structural reforms, only provides a stylized representation 

of an economy. The tight theoretical assumptions of QUEST, along with the fact that the degree of policy efforts 

considered in the paper are to some extent arbitrary, impose limitations which must be taken into consideration 

when interpreting the results. Second, the time lags in reforms implementation, the cross-country spillovers and 

complementarities, the trade-offs between reforms in different domains and the effects of short-term economic 

fluctuations make it difficult to disentangle the effects of reforms undertaken from others determinants of 

performance. Third, we have assumed that the announced reform plans are fully credible and that agents have 

perfect foresight. However, there might be an initial lack of credibility and a problem of uncertainty about the 

effects of the reforms. Finally, the political economy interactions between product and labor market 

interventions are not considered here. The literature has shown that more competition in product markets may 

generate support for labor market deregulation, since lower rents in the goods markets reduces the incentives for 

trade unions to ask for higher rents when setting wages. From this point of view priority should be given to pro-

competitive reforms in the product markets so as to create the required social consensus for labor and social 

protection reforms. 
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Table 1: QUEST III with R&D - Calibration for Italy and the EU 

 
Italy EU  Source 

 Households and labor market 

    Share of liquidity constrained sLC 0.5 0.35 EUROSTAT 

Share of non liquidity constrained sNLC 0.5 0.65 EUROSTAT 

Habit persistence on consumption habc 0.7 0.7 QUEST3/estimates 

Preference parameter on leisure κ 5 4 calibration 

Population share of low-skilled sL 0.5 0.35 EUROSTAT 

Population share of medium-skilled sM  0.47 0.59 EUROSTAT 

Population share of high-skilled sH 0.03 0.06 EUROSTAT 

Employment, low skilled LL 0.52 0.57 EUROSTAT 

Employment, medium skilled LM 0.74 0.74 EUROSTAT 

Employment, high skilled LH 0.81 0.84 EUROSTAT 

Employment rate L 0.63 0.69 EUROSTAT 

Skill elasticity of substitution σL  2 1.4 Katz and Murphy (1992) 

Wage premium, high v. medium (%) 37 50 EUROSTAT 

Wage premium, medium v. low (%) 27 24 EUROSTAT 

Benefit replacement rate 0.4 0.4 estimates 

Final and intermediate goods sectors 

   Net markup (%), final MUP-1 21 24 EUKLEMS 

Net markup (%), intermediate MUPX-1 10 12 EUKLEMS 

Depreciation rate, tangible capital δK (%) 1.5 1.5 calibration 

Fixed entry costs, final, FCY 0.15 0.10 calibration 

Fixed entry costs, intermediate, FCA 0.45 0.38 Djankov et al.(2002) 

 Overhead labor (%),  FCL  1.17 3.94 calibration 

 R&D sector 

    Elasticity of R&D wrt labour λ 0.37 0.73 Bottazzi and Peri (2007) 

 Elasticity of R&D wrt domestic ideas φ 0.64 0.53 Bottazzi and Peri (2007) 

Elasticity of R&D wrt foreign ideas ϖ 0.34 0.45 Bottazzi and Peri (2007) 

R&D efficiency ν 0.2 0.35 calibration - implied 

Taxes, public spending and public debt 

    Labour tax t
L
 (%) 51 34 calibration 

 Tax rate on tangible capital income t
K
 (%) 33 45 Warda (2006) 

 Consumption tax t
C
 (%) 17 17 EC 

Transfers (%GDP)  27 16 EUROSTAT 

Government consumption (% GDP) 20 18 calibration 
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Table 4:  Impact of Structural Reforms under Fiscal Consolidation  
(% deviations from the initial steady state) 

1 2 3 4 5 10 1 2 3 4 5 10

Output 0.41 -0.09 0.09 0.42 0.65 1.34 0.78 0.56 0.99 1.51 1.92 3.04

Consumption -0.40 -0.58 -0.30 -0.10 0.03 0.30 -0.23 -0.29 0.12 0.44 0.64 1.17

Consumption (NLC) -0.02 0.19 0.52 0.74 0.82 0.94 0.13 0.47 0.90 1.20 1.38 1.67

Csonumption (LC) -1.33 -2.66 -2.47 -2.24 -2.09 -1.35 -1.15 -2.30 -1.94 -1.57 -1.29 -0.14

Investments -0.47 -0.66 -0.48 -0.13 0.27 2.49 -0.16 0.04 0.55 1.17 1.80 4.60

Employment 0.22 -0.14 -0.13 0.07 0.25 0.74 0.57 0.52 0.74 1.09 1.35 1.94

Real Wages 0.45 1.09 1.42 1.57 1.63 1.98 0.52 1.32 1.77 2.00 2.14 2.88

Terms of Trade -1.68 -2.09 -2.34 -2.48 -2.57 -2.53 -1.98 -2.51 -2.89 -3.13 -3.31 -3.45

Net Foreign Assets (% GDP) 1.85 6.65 12.72 19.18 25.84 60.72 1.96 7.01 13.35 20.13 27.17 64.44

Public Debt (% GDP) -1.79 -4.59 -9.14 -14.29 -19.64 -49.49 -2.17 -5.27 -10.18 -15.70 -21.45 -53.62

Scenario D Scenario E

 


