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Abstract

The global financial crisis that started in mid-2007 brought back to the monetary policy
debate the issue of the zero lower bound on nominal interest rates and the policy options
available when this is a binding constraint. Given the significative macroeconomic impact
of the crisis it has also brought to the forefront of the discussion ways to revive economic
growth. This paper looks at structural reforms as a policy option of economic stimulus for an
economy where the zero lower bound binds. We focus in the euro area economy. Our main
results show that structural reforms may have positive short run effects that reduce the size
of a recession and if coordinated they can drive the euro area out of the zero lower bound.
We also show that the short to medium run impact of structural reforms is also crucially
dependent on the design of such reforms, namely if the reforms are implemented gradually
or not and if the reforms are announced (or perceived) as temporary or permanent. Finally,
we show that the zero lower bound does not change significantly the impact of the reforms

if the reform is permanent but it does have an important effect if the reform is transitory.
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1 Introduction

The global financial crisis that started in mid-2007 brought back to the monetary policy debate
the issue of the zero lower bound (ZLB) on nominal interest rates and the policy options when
this is a binding constraint. In fact, in response to the crisis central banks around the world
reduced rapidly policy rates. By 2009, policy rates in the major world economies were at or
below 1 per cent and have stayed at very low level. See Figure 1. The financial crisis led the
world economy into a sharp recession. This has also brought to the forefront of the discussion
ways to revive economic growth.

In the literature, several policy strategies to pursue when interest rates have reached their
lower bound (or to avoid that they do) have been put forward . Some contributions focus
on alternative ways of conducting monetary policy, such as price-level targeting (Eggertsson
and Woodford (2003), Svensson (2003), Wolman (2005)) or exchange-rate targeting (McCallum
(2000), Svensson (2003), Coenen and Wieland (2004)). Another large strand of the literature
analyses the use of fiscal policy. Among recent contributions, Christiano, Eichenbaum, and
Rebelo (2011) and Erceg and Lindé (2012) focus on increases in government spending when the
ZLB binds; Eggertsson (2011) and Coenen, Erceg, Freedman, Furceri, Kumhof, Lalonde, Laxton,
Lindé, Mourougane, Muir, Mursula, de Resende, Roberts, Roeger, Snudden, Trabandt, and in’t
Veld (2012) analyses the effect of different policy instruments at the ZLB and Gomes, Jacquinot,
Mestre, and Sousa (2010) analyse if a variety of fiscal policy instruments in the euro area can
alleviate the effects of a deep recession that has led interest rates to the ZLB and whether they
should be coordinated internationally.

This paper looks at a different option of economic stimulus when monetary policy is con-
strained by the ZLB, in particular structural reforms. We focus in particular in the euro area
economy that has struggled to get out of the economic crisis that followed the global financial cri-
sis and that was subsequently worsened by the European sovereign debt crisis. The crisis implied

persistent and severe output losses in the short-run and most likely also resulted in output losses



in the long-run, i.e. in a fall in potential output.! Arguably, the euro area has been faced with
a low potential growth even before the crisis (see Gros, Durrer, Jimeno, Monticelli, and Perotti
(2002) and European Commission (2014)). In fact, since the beginning of the 2000s the euro
area has shown steadily decreasing potential output growth according to European Commissions
data (see Figure 2). One of the reasons often pointed out to explain this is an insufficient degree
of competition in the labour and services markets. There are several contributions to the liter-
ature on structural reforms, namely using DSGE models. Regarding the contributions focused
on the euro area, Bayoumi, Farugee, Laxton, Karam, Rebucci, Lee, Hunt, and Tchakarov (2004)
analyze the effects of greater competition in the euro area as a whole in product and labour
markets; Jonsson (2006) analyzes the welfare cost of imperfect competition in the product and
labour market using a closed economy dynamic general equilibrium model parameterized to fit
the euro area; Everaert and Schule (2008) compute a similar analysis focusing on the effects of
synchronized structural reforms in the euro area; Forni, Gerali, and Pisani (2010) analyze the
role of greater competition in the Italian services sector in a two country model of the euro
area; more recently, Gomes, Jacquinot, Mohr, and Pisani (2013) assess the domestic and cross-
country macroeconomic implications of competition-enhancing reforms implemented in the euro
area regional services and labour markets and analyse the benefits to each region of coordination.

The long-run impact of an increase in competition in the labour and services markets is
positive, see Gomes, Jacquinot, Mohr, and Pisani (2013). However, the extent to which these
type of structural reforms can stimulate an economy in the short run and at the same time help
to escape the ZLB restriction has to be assessed empirically. We analyse this issue by simulating
a dynamic general equilibrium model of the euro area. In particular, we simulate EAGLE (Euro
Area and Global Economy) model (see Gomes, Jacquinot, and Pisani (2012)), an open economy
model of the euro area. The euro area is composed of two blocs, that we calibrate to a small

bloc that weighs around 10 per cent of the euro area and roughly matches the characteristics of

1On the macroeconomic impact of severe financial and banking crisis see for example Reinhart and Rogoff
(2008), Cerra and Saxena (2008), Claessens, Kose, and Terrones (2009) or Haugh, Ollivaud, and Turner (2009)
as well as European Commission (2014)).



an euro area country or group of countries of the so called periphery.

Even though there is an extensive literature on structural reforms, only a few papers have
looked at the implementation of structural reforms when the ZLB binds. Fernandez-Villaverde,
Guerrén-Quintana, and Rubio-Ramirez (2011) use a simple 2-period model to study how supply-
side policies, including an increase in price competitiveness, may help to push an economy out of
the ZLB. By reducing mark-ups in the future, these policies generate a wealth effect that increases
the desire to consume today and decreases the desire to save, thus addressing the low demand
problem at the core of the ZLB situation. Since the economy is at the ZLB, this wealth effect
is not offset by monetary policy, which would have been the case in normal times, i.e. outside
the ZLB. The results in this paper are illustrative of the mechanisms at work in a relatively
stylised model. Eggertsson, Ferrero, and Raffo (2014) based on a DSGE with two equally-sized
countries argue that structural reforms that reduce product and labor market markups can have
short-run contractionary effects if implemented during a crisis when the ZLB binds. However,
unlike Ferndndez-Villaverde, Guerrén-Quintana, and Rubio-Ramirez (2011) they focus on an
immediate reduction in markups. Also the analysis is also focused on the case of permanent
reforms. The contractionary impact they show is short-lived and not very large.

Following Gomes, Jacquinot, Mestre, and Sousa (2010), we induce a recession that drives
the model into the ZLB constraint, by hitting the world economy with a sequence of unexpected
demand shocks. This implies a deep recession in the euro area and the policy rates remain trapped
at zero for around 2 years. Then we simulate an increase in competition in the labour and in the
services markets. We assess their short run effectiveness in alleviating the economic recession and
in countering the ZLB both when reforms are implemented unilaterally and coordinated across
countries in the monetary union. We also analyse the importance of some design characteristics
as well as the impact of the cyclical position as well as the ZLB constrain on the short to medium
run impact of the reforms.

Our main results are as follows. If the reforms are implemented in a small bloc of the euro



area, the labour market reform has a positive effect on GDP in the short to medium run while
it takes longer for the services market reforms to have a significant impact on (domestic) GDP.
However, given the small weight of the block in the euro area economy, the unilateral reforms
have no effect in terms of the euro area wide policy rate that remains trapped at the ZLB for the
same number of periods. Looking at the coordinated case, a similar reduction of markups in the
labour and the services markup, the reform in the labour market markup is more successful in
stimulating euro area GDP in the short run than the services reform. However, the reduction in
the wage markup accentuated deflation in the euro area which implies that interest rates remain
at the ZLB for the same number of periods, while the services market reform pushes the euro
area out of the ZLB. We also show that the short to medium run impact of structural reforms is
also crucially dependent on the design of such reforms, namely if the reforms are implemented
gradually or not and if the reforms are announced (or perceived) as temporary or permanent.
Finally, we show that the ZLB does not change significantly the impact of the reforms (compared
to "normal” times) if the reform is permanent but it does have an important effect if the reform
is transitory.

The remainder of the paper is organised as follows. In Section 2 we present the main features
of the EAGLE model and the calibration. In Section 3 we describe the induced recession and
show the results of the simulated reforms, both in the small euro area bloc and the coordinated
case. In Section 4 we analyse the impact of changing some key features of the reforms. Section
5 analyses weather the impact of the reforms depends on the cyclical position of the economy at
the time of implementation and on the fact that the ZLB on nominal interest rates is binding at

the time of implementation. Section 6 concludes.

2 The model setup and calibration

The model The EAGLE (Euro Area and the Global Economy) model is dynamic general

equilibrium model of the euro area within the world economy (see Gomes, Jacquinot, and Pisani



(2012) and Gomes, Jacquinot, and Pisani (2010)). In the model, the euro area is a monetary
union with two different blocs: the home block and the rest of the euro area (REA) bloc. The
model has two other blocs: the United States (US) and the Rest of the World (RW).

Each bloc comprises a continuum of households, firms and a monetary and fiscal authority.
Each household % is infinitely lived, and gains utility from consuming a final good (assuming
external habit persistence in consumption) and disutility from working, according to the following

lifetime utility function:

Ey
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where 8 (0 < 8 < 1) is the discount factor, o (¢ > 0) denotes the inverse of the intertemporal
elasticity of substitution and ¢ (¢ > 0) is the inverse of the elasticity of work effort with respect
to the real wage (Frisch elasticity). The parameter x (0 < k < 1) measures the degree of external
habit formation in consumption. Finally €/ is a consumption preference shock.

Households decide how to allocate their time between work and leisure. Households sup-
ply differentiated labour to all domestic firms in a monopolistic manner, thus exerting limited
bargaining power and charging markups over the marginal rate of substitution between labour
and consumption. So they supply a lower amount of labour than under perfect competition.
We assume wages are sticky d la Calvo (1983) with indexation. Households own the domestic
capital stock, which they rent to domestic firms that they also own. The market for capital
is competitive, and capital accumulation is subject to standard investment adjustment costs.
Labour and physical capital are immobile internationally. Households buy and sell two bonds,
one issued domestically in domestic currency and the other is an international bond issued in
zero net supply worldwide. Following Benigno (2009), when households sell or purchase the
international bond they pay a premium to financial intermediaries. The size of this premium
is a function of the aggregate net asset position of the country and therefore can be seen as

reflecting the cost of intermediation. This intermediation cost guarantees that the net foreign



assets are stationary. In the case of the monetary union, we assume there is a bond denominated
in the common currency which is traded across the countries member of the union. Again this
bond incorporates an intermediation cost with the purpose of guaranteeing the stationarity of
the model.?

In what regards the production side, there are firms producing final goods and a continuum
of differentiated intermediate goods. In each bloc there are three final goods produced in a
perfectly competitive market: a consumption good, an investment good and a public good.
Consumption and investment final goods are produced using all available intermediate goods
as inputs to a Constant Elasticity of Substitution (CES) technology and allowing for home
bias, whereas the public good is a composite of only non-tradable intermediate goods. In each
bloc, there are many varieties of intermediate goods, each produced by a single firm under
monopolistic competition. The market power implies that firms set nominal prices by charging a
markup over marginal costs and produce an amount of goods which is lower than in the case of
perfect competition. Each intermediate good is produced by using domestic labour and domestic
capital, combined with a Cobb-Douglas technology. Prices are sticky ¢ la Calvo (1983), with
indexation (following Christiano, Eichenbaum, and Evans (2005) and Smets and Wouters (2003)).
Intermediate goods are either non-traded or traded internationally. Final goods are produced
with non-traded intermediate goods, domestic traded goods and imported traded goods. Imports
are subject to short-term adjustment costs that temporarily lower the response of demand to
changes in relative prices. There is international price discrimination since firms set prices in the
currency of the importing country.

The government purchases the public good and finances its expenditures with public debt
and taxes on the domestic private sector. There are lump-sum and distortionary taxes, levied on
the price of consumption, the rental rate of capital, wages and dividends. Standard fiscal rules

that target the level of public debt ensure fiscal stability in each bloc. The monetary authority

2Note that there is no sovereign default risk in the model and so the debt of all countries is (and is perceived
by the markets) as default free.



sets the national short-term nominal interest rate by means of a Taylor-type interest rate rule
(Taylor (1993)). The nominal interest rate is set as a function of the year-on-year consumer price

inflation deviation from its steady-state value as well as the quarterly output growth, as follows:

_ _ _ gdp
(B = RY) = pre (R = R + (L= pw) e (g =7y (0 <1) (2

where R is the (quarterly) nominal interest rate, R its steady-state value, 7, is the year-on-year
consumer price inflation rate, 74 is the central bank inflation target (assumed to be constant),
gdp is the gross domestic product. To capture inertia in the conduct of monetary policy, we
assume that the current period policy rate reacts to its one period-lagged value. In the case of
the euro area, the central bank sets the interest rate for the whole area on the basis of area-
wide indicators, i.e. euro area-wide inflation and gross domestic product. We also impose that

nominal interest rates are bounded from below at zero, i.e.
R, >0 3)

Degree of competition Given that the purpose of our analysis is the study of the macroeco-
nomic impact of competition enhancing reforms in the labour and goods markets, the monopo-
listic competition framework is of crucial importance and as such we describe it in more detail
in what follows, starting with the labour market setup. Each household offers a specific kind of
labour services that is an imperfect substitute for services offered by other households and set its
wage to maximize lifetime utility (1). In steady state, the first order condition for labour supply,
N, is:
w n

Bo = mxlz\z<,n > 1 (4)

where W/PC is the real wage (expressed in units of domestic consumption), A is the marginal
utility of consumption and n is the elasticity of substitution between labour varieties. The

markup is 1/ (n — 1). Thus, the higher the elasticity of substitution between labour varieties the



lower the markup and the higher employment in terms of hours, for a given wage. As such, the
markup reflects imperfect competition in the labour market.

In the intermediate goods market, imperfect competition is introduced in a similar way.
There is a large number of firms offering a continuum of different products that are imperfect
substitutes. Each product is made by one monopolistic firm, which sets prices to maximize
profits. The elasticity of substitution between products of different firms determines the market
power of each firm. In steady state, in each sector (tradables and services sectors) the first order
condition for price setting is:

pPY 0 MC

pe=go1po 7! ©)

where PY /P is the relative price of the generic intermediate good Y and MC/PC is the real
marginal cost of producing Y. The markup is 6/ (8 — 1). The higher the elasticity of substitution
0, the lower the implied markup and the higher the production level, for a given price. Thus,
the markup reflects imperfect competition.

Summing up, in EAGLE markups are modeled by a single parameter in each national market
(labour, tradable intermediate good, nontradable intermediate good), as in other similar models
based on the monopolistic competition framework. We thus simulate the impact of structural
reforms by permanently modifying the elasticity parameters, and consequently the degree of
competition in the considered market. The higher the elasticity of substitution between varieties,

the lower the markup and the closer the market is to perfect competition.

Calibration The euro area is split in a small and a large bloc. The small bloc weights around
10 per cent of the euro area and broadly features represents a small country or group of countries
of the euro area periphery. As mentioned before, the model has two other blocs, the US and the
RW. The steady-state ratios have been set to match actual national accounts data and the key
behavioural parameters have been chosen using information in the literature, some of which are

invariant across countries while others have been modified to match country-specific information,



such as the steady-state ratios of nominal domestic demand components to GDP. See Tables 1
and 2. The bias towards domestic tradable goods and the weight of non-traded goods in the
consumption and investment baskets are set to match the shares of imported and services goods
in the considered economy, given the values of the intratemporal and intertemporal elasticities of
substitution. Nominal and real rigidities allow to produce realistic dynamic adjustment patterns.
See table 3. Regarding monetary policy, an identical calibration of the Taylor rules in all the
blocs is assumed, and for all blocs, the inflation target is set at 2 per cent. See Table 4. Given
the severity of the recession that hits the global economy, we assume a fast response of policy
to the developments in the economy. This means that, following Gomes, Jacquinot, Mestre, and
Sousa (2010), we set the lagged interest rate parameter in the Taylor rules to zero. This leads to
a faster reduction in interest rates and an earlier onset of the ZLB condition.? The steady-state
real interest rate was set at 1% p.a., in line with the average real rate over the period 1999 to
2009.# Regarding the calibration of the fiscal policy rule, the parameter measuring the reaction
of taxes to public debt is set to achieve debt sustainability and hence model stability.

As for the calibration of (initial) steady-state markups, we assume that markups in the euro-
area services and labour markets are higher than the corresponding values in the US and the RW.
In each region, the markup in the non-tradable sector is higher than that in the labour market.
For the euro area, the labour market markup is higher than the markup in the manufacturing
sector. In other words, in the euro area the degree of competition is particularly low in the services
sector. See Table 5. Our calibration is broadly in line with similar studies, such as Bayoumi,
Faruqee, Laxton, Karam, Rebucci, Lee, Hunt, and Tchakarov (2004), Faruqgee, Laxton, Muir,
and Pesenti (2007) and Everaert and Schule (2008), that mostly rely on estimates by Jean and
Nicoletti (2002) and Martins, Scarpetta, and Pilat (1996) and Oliveira Martins and Scarpetta

(1999).

3This is a technical device to help activate more easily the ZLB constraint, not an actual policy recommenda-
tion.
41t would be even lower if we take the more recent period.
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3 The impact of structural reforms in crisis times

In this section we describe how we lead the world economy into the ZLB and then we analyze the
impact of structural reforms in the labour and services (proxied by non-tradable goods) markets.

As explained in more detail in the previous section, we simulate the impact of competition
enhancing structural reforms by permanently modifying the elasticity parameters in the markets
under consideration, which are inversely related to the degree of substitutability across product
and labour varieties, and hence the underlying level of competition. Thus, the higher the elasticity
of substitution between varieties, the lower the markup and the closer that market is to perfect
competition.

We assume that the structural reforms are implemented gradually over a period of five years.
The simulations are run under perfect foresight, thus eliminating any uncertainty about the cred-
ibility of the reforms. We first analyse a scenario where the reforms are implemented unilaterally

by the smaller euro area bloc and then we show the euro area-wide coordinated case.

3.1 The recession

As a first step in the analysis we have to generate a situation where the ZLB restriction is
binding. To do so we follow Gomes, Jacquinot, Mestre, and Sousa (2010) and induce a recession
that drives the model into the ZLB constraint, by hitting the world economy with a sequence of
unexpected demand shocks.? In particular, consumption and investment in all blocs of the model
are shocked for 6 consecutive periods, through an intratemporal preference shock and a shock to
the Tobin’s Q equation in each period. The shocks amount to roughly 4% of consumption and
0.2% of Tobin’s Q ez-ante (in each period). Note that the agents are unaware of future shocks,
but once a shock hits the economy then agents correctly anticipate the results of each shock.
These shocks drive the interest rate in all the blocks to the ZLB for around 2 years. The euro

area undergoes a deep recession, with GDP falling by close to 7 per cent 2 years after the first

5For simplicity we assume that the lower bound on interest rates is zero, even though it may differ slightly
from that level, see for example McCallum (2000) and Yates (2004).
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shock hits, while inflation falls by around 1.8 percentage points.

3.2 The structural reforms

In this section we first present the results of labour and services market reforms in a small bloc
of the euro area. In both cases, we simulate the impact of a reduction of markups of roughly
15 p.p. in the small euro area bloc (henceforward Home bloc), gradually implemented over a
period of five years starting from the fourth period of the crisis. Then we show the euro area

wide coordinated case.

3.2.1 Small euro area bloc

Figure 3 shows the impact of a permanent decrease of the markup over wages of around 15 p.p.
in the Home bloc on domestic GDP, consumption, investment and inflation rate. This reduction
in the wage markup takes it to the level in the U.S. bloc. Compared to the no-reform scenario,
this reform implies a considerably less marked contraction of GDP in the reforming bloc over the
short and medium-run. The trough in GDP goes from a fall slightly larger than 6 per cent two
years into the recession in the no-reform scenario to a 3.7 per cent drop after one year and a half
from the start of the simulation. Both consumption and investment show a smaller contraction
that in the no-reform case. On the one hand, consumption benefits from higher labour income
associated with increased hours worked.® On the other hand, as the reform is implemented over
a period of roughly 5 years, firms anticipate cheaper labour input and adjust accordingly the
capital stock, thus stimulating investment. The labour market reform implies also a larger fall
of inflation, as the reform implies a reduction in the marginal costs in both the tradable and
non-tradable sector.

Figure 4 shows the impact of a similar reduction in the services price markup. This reform
is not successful in alleviating the recession in the first year of implementation of the reform.

In fact, in the first year after the start of the reform (the reform starts to be implemented in

6The reform makes the labour input cheaper, so hours worked increase smoothly. Real wages fall, but less
strongly.
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the fourth quarter of the simulation), the impact of this reform on Home bloc’s GDP is very
small. Over this period, consumption, investment and imports (not shown) present more marked
contractions than in the no-reform scenario.” After two years, GDP shows a faster increase to
a higher steady-state level, given a faster increase of investment and, to a lesser extent, also
of consumption. As for inflation, the reform in the services sector makes non-tradables goods
cheaper and, given their large weight on the consumption basket, inflation in the short-to-medium
run shows a much more pronounced fall than in the no-reform case.

The reforms simulated could potentially help to alleviate the zero lower bound constraint,
as in the short to medium run they lessen the severity of the recession. However, this effect is
partially offset by a larger fall of inflation. In addition, the reform is implemented unilaterally in
a small bloc of the euro area while the euro area interest rate is set taking into account area wide
variables. Thus, macroeconomic developments in the reforming bloc has a limited impact on the
euro area monetary policy stance. In fact, neither of the reforms simulated alleviates the ZLB
constraint in the euro area. The boost to the Home bloc’s GDP together with limited spillovers
to the rest of the euro area do not imply a strong enough increase in euro area GDP to take the

policy rate away from the ZLB. &

3.2.2 Coordinated case

In the previous section we saw that unilateral reforms do not help to alleviate the ZLB constraint
in the euro area. We now analyse the impact of the same type of reforms reforms when they
are implemented in a coordinated fashion in the euro area. Figures 5 and 6 show the impact
of the coordinated labour and services markets reforms, respectively, on euro area variables.
Both reforms have a positive impact on euro area GDP, that is more significant in the case of

wage reform. But the impact on inflation is very different between the two types of reforms.

7As the reform is implemented gradually, households anticipate that services will be cheaper in the future,
when their supply will be higher and thus, given the high services content od the consumption basket, households
postpone consumption to future periods, when it will be cheaper.

8For an analysis of the spillovers of this type of reforms in the euro area see Gomes, Jacquinot, Mohr, and
Pisani (2013).
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While the wage reform leads to a reduction of markups in the tradable and non-tradable sector
that translates into a sharper drop in euro area consumer prices, the services market reform
makes non-tradable goods cheaper relative to tradable goods. The reform in the services sector
pushes downwards non-tradable price inflation (after an increase in the first period) but upwards
tradable-goods price inflation (produced in the two euro area blocs) and import prices (of the
two blocs) amid a large real effective exchange rate depreciation. Thus, while the wage reform
accentuates the fall of euro area inflation, via a decline in firm’s marginal costs, in the case of
the services reform there is a smaller decrease of consumer price inflation, also in contrast to
what happens in the case of a unilateral services market reform. ° This different behaviour in
inflation translates into a higher interest rate in the euro area in the case of the services market
reform and thus the euro area economy escapes the ZLB. In contrast, the labour market reform

does not reduce the time spent at the lower bound.

4 The design of the structural reforms

In the previous section we analysed wether a permanent increase in competition can in the short
run stimulate an economy that is a deep recession that led policy rates to the lower bound.
We assumed that the reforms are implemented gradually starting from the fourth period of the
simulation, that they are permanent and agents know this with certainty and that, at the start
of implementation, the reforms were unanticipated by the agents. In this section we analyse the

impact of changing the design of the reforms.

4.1 Gradual versus one-off reforms

Up to now we assumed that the reforms are implemented gradually over a period of roughly five

years.!? In this subsection we analyse the impact of assuming instead a one-off reform. This

9Note that in the case of a unilateral services market reform is unilateral, the real effective exchange rate
depreciation of the reforming bloc is much lower and import prices increase by less and thus consumer price
inflation tracks more closely the decline in services price inflation.

10T e., after five years the markups have basically reached their new steady-state level.
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means that each reform is implemented in full in the fourth period of the simulations (markups
thus jump to their new steady-state level) and this is unanticipated by the agents. Figures 7 and
8 report the results of a permanent one-off reduction of markups in each the two sectors by 15
p-p- as well as of the gradual reforms. We focus on the coordinated case.

Regarding the euro area nominal interest rate, the impact of changing the design of the
structural reforms has considerably different impact across the two types of reforms. The one-off
labour market reform reduces the time spent at the ZLB compared to the no-reform and the
permanent reform cases. As for the services market reform, the one-off reform leaves the period
spent at the ZLB unchanged compared to the no-reform scenario, whereas the gradual reform led
the economy out of the ZLB. This very different impact in terms of the monetary policy response
to the reform relates to the behaviour of inflation. In fact, the one-off reform leads to higher
consumer price inflation in the case of the wage reform but to a more marked drop of inflation
in the services market reform. This is due to a much sharper drop of the non-tradable good
inflation in the case of the services market reform, as the fall in prices is front-loaded since the
reform is no longer gradual. The milder drop in GDP growth in the case of the services market
reform (compared to the gradual reform) also pushes interest rates higher and thus contributes
to a shorter ZLB period in this case.

In terms of the macroeconomic performance of the euro area, the one-off services market
reform is the most successful in terms of lessening the recession, as consumption (and exports,
not shown in the figure) falls by less and investment increases faster. However it is the wage

reform (both gradual and one-off) that results in a smaller contraction of consumption.

4.2 Permanent versus temporary reforms

In the previous sections we assumed that the increase in competition in the labour and services
markets is permanent and that agents know this with certainty. However, it is reasonable to
think that the reduction in markups may be temporary or, even if announced as permanent,

agents perceive them as temporary (in our deterministic framework, this will be the actually

15



outcome). In this subsection we simulate a temporary reform, in particular a 15 p.p. reduction
of markups in each sector, that is not anticipated and is implemented in the fourth quarter of
the simulation but then this reduction in markups is gradually reversed. Three years from the
start the reforms are almost completely undone.

Figures 7 and 8 also present the results of the temporary reforms in the labour market and
services market, respectively. Contrary to the permanent case, the temporary reforms are not
successful in offsetting the economic recession. The impact on inflation is different across reforms
compared to the permanent reform implemented gradually, as the labour market reform implies a
smaller fall of inflation while the services market reform deepens it. Consequently, a temporary
labour market reform reduces the time the economy is trapped at the ZLB by two quarters
compared to the no-reform scenario, while the permanent reform actually increased the ZLB
period by one quarter. In contrast, the services reform no longer makes the economy escape
the ZLB as was the case with the permanent reform. In fact, the temporary reform lengthens
the period the economy is at the ZLB by two quarters compared with the no-reform scenario
(anticipates the ZLB by one quarter and then delays leaving by one quarter also).

Looking more carefully into the macroeconomic implications of temporary reforms, as men-
tioned above the impact of temporary reforms in terms of euro area GDP is muted. Consumption
is basically unchanged compared to the no-reform case. On the one hand, given that reforms are
temporary consumers do not benefit from the wealth effect a permanent reform (that increases
real income in steady state in both cases) that boosts consumption in the short to medium run.
On the other hand, consumers also do not adjust much consumption because they like to smooth
consumption and the transitory reform is relatively short-lived.!! In both type of reforms, the
temporary reforms deepen the fall in investment. The impact in terms of inflation is very different
in each sector. While a temporary wage reform has an upward impact on inflation, a tempo-

rary services market reform implies a much bigger fall of consumer prices than the no-reform

HIn the case of a permanent reform in the services sector, consumption was pushed down while the reform
is being implemented as consumers anticipate cheaper services, a large part of the consumption basket, in the
future.
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case. Note that temporarily higher competition in the services market translates into a short
run decline in services prices that is concentrated in the period of the reform and consequently

translates into consumer prices.

5 Cyclical conditions, the ZLB and the macroeconomic im-

pact of structural reforms

In this section we analyse wether the impact of the reforms depends on the cyclical position of
the economy at the time of implementation (i.e. the fact that reforms are implemented when the
economy is in a severe recession as opposed to the steady state) and on the fact that the lower
bound on nominal interest rates is binding at the time of implementation.'?

We compare the impact of each reform in three cases: (i) starting from the steady state,
(ii) after inducing a recession (as described in section 3.1) but allowing the interest rate to take
negative values (i.e. positing a unconstrained policy rule) and iii) after inducing a recession and
imposing the ZLB on nominal interest rates (i.e. the same scenario as in section 3.2.2). As we
want to isolate the impact of each reform under different circumstances, in each case we compute
the deviation of each variable from a specific baseline that is different across simulations. In
particular, the baseline is the response to a simulation where we exclude the reform. Thus the
baseline is: for case (i) the steady state, for case (ii) a recession with an unconstrained policy
rule and for case (iii) a recession with a constrained policy rule. Comparing simulations (i) and
(ii) we can assess the importance of initial conditions while comparing (ii) with (iii) gives us the
impact of the imposed ZLB non-linearity.

Figures 9 to 12 show the results of alternative scenarios regarding euro area services and
labour market reforms (a 15 p.p. reduction in markups), first permanent and then temporary.

The impact of initial conditions is very small both in the case of permanent reforms and in

the case of transitory reforms. Indeed, the responses of the variables considered almost overlap

12Note that in a linear model the starting conditions are irrelevant, whereas in EAGLE, as it is a non-linear
model, a change in initial conditions could impact the results.
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in cases (i) and (ii). As for the impact of imposing the ZLB restriction, while the response of the
variables considered is very similar in the case of permanent reforms, significant changes arise in
the case of transitory reforms. Notice that this restriction will be important to the extent that
the central bank would want to change interest rates but it is constrained by the fact that they
cannot go below zero. This will impact the results if the reform would imply a cut in interest
rates that is not possible because the interest rate is at the ZLB (due to the recession shock)
but also in the case a reform would imply an increase in interest rates, as the increase from the
ZLB (i.e. starting from zero) will be smaller than in the case of an unconstrained policy rule.
When the reform is permanent, imposing the ZLB does not imply an important difference in the
interest rate behaviour (the maximum difference is around 0.5 p.p.) and as such this constraint
does not impact much the results. In contrast, transitory reforms imply a significantly different
nominal interest rate path, in particular in the case of a services reform. In fact, in this case the
reform would imply the need for a significant cut of the interest rate that is not possible due to
the ZLB constraint. As a result of the lack of policy accommodation, the services reform implies

a smaller expansion of GDP as consumption and, especially investment, contract.

6 Concluding remarks

This paper analyses the effectiveness of structural reforms in stimulating an economy that is in a
deep recession that led interest rates to the ZLB. We focus on the euro area. While the long-run
impact of an increase in competition in the labour and services markets is positive, the extent
to which these type of structural reforms can stimulate an economy in the short run and at the
same time help to leave the ZLB is an empirical issue that should be analyse within a structural
model. Thus, we take a large scale model of the euro area that is suited to analyse the type of
questions we study. First, by using a multi-sector model allows us to focus on reforms in the
services market and on the labour market, that usually present lower degrees of competition,

namely compared to the manufacturing sector. Second, using a model where the euro area is
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a two-bloc monetary union allows us to analyse the issue of coordination of reforms within the
euro area.

We find that structural reforms are successful in alleviating the impact of a recession but
coordination is needed to achieve a reduction of the time spent at the ZLB. We also show that
the short to medium run impact of structural reforms is crucially dependent on the design of
such reforms, namely if the reforms are implemented gradually or not and if the reforms are
announced (or perceived) as temporary or permanent. Finally, we find that the short to medium
run impact of the reforms is only significantly affected by the ZLB constraint in the case of

transitory reforms.
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Table 1: Steady-State National Accounts (percentage of GDP)

Home REA US RW
Private consumption 54.7 60.0 64.0 64.0
Private investment 24.0 20.0 20.0 20.0
Public expenditure 21.3 20.0 16.0 16.0
Imports 28.7 12.2 8.7 8.1
Public debt (% of yearly GDP) 60.0 60.0 60.0 60.0
Share of services sector 53.5 57.4 60.9 60.9
Share of world GDP 1.3 199 299 489

Notes: REA=Rest of euro area; US=United States; RW=Rest of the world.
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Table 2: Households and Firms Behavior

Home REA US RwW
Households
Subjective discount factor 1.01792%  1.01792% 1,01792% 1.01792
Depreciation rate 0.025 0.025 0.025 0.025
Intertemporal elast. of substitution 1.0 1.0 1.0 1.0
Habit persistence 0.75 0.75 0.75 0.75
Inverse of the Frisch elast. of labour 2.00 2.00 2.00 2.00
Tradable Intermediate Goods
Cobb-Douglas bias toward capital 0.27 0.20 0.19 0.21
Nontradable Intermediate Goods
Cobb-Douglas bias toward capital 0.32 0.35 0.30 0.30
Final consumption goods
Substitution btw domestic and imp. goods 2.50 2.50 2.50 2.50
Bias toward domestic goods 0.19 0.77 0.82 0.82
Substitution btw tradables and nontrad. 0.50 0.50 0.50 0.50
Bias toward tradable goods 0.45 0.45 0.35 0.35
Final investment goods
Substitution btw domestic and imp. goods 4.30 4.30 4.30 4.30
Bias toward domestic goods 0.07 0.73 0.84 0.62
Substitution btw tradables and nontr. 0.50 0.50 0.50 0.50
Bias toward tradable goods 0.75 0.75 0.75 0.75
Imports
Substitution between consumption imports 2.50 2.50 2.50 2.50
Substitution between investment imports 4.30 4.30 4.30 4.30

Notes: REA=Rest of euro area; US=United States; RW=Rest of the world.
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Table 3: Real and Nominal Rigidities

Home REA US RwW
Real Rigidities
Investment adjustment 6.00 6.00 4.00 4.00
Variable cap. utilisation 0.007 0.007 0.007 0.007
Import adjustment (consumption) 2.00 2.00 2.00  2.00
Import adjustment (investment) 1.00  1.00 1.00 1.00
Nominal Rigidities
Households
Wage stickiness 0.75 0.75 0.75  0.75
Wage indexation 0.75 0.75 0.75  0.75
Manufacturing
Price stickiness (domestically produced goods) 092 092 075 0.75
Price indexation (domestically produced goods)  0.50 0.50  0.50 0.50
Price stickiness (imported goods) 025 075 075 0.75
Price indexation (imported goods) 0.50 0.50 0.50 0.50
Services
Price stickiness 0.92 092 0.7 075
Price indexation 0.50 0.50 0.50  0.50

Notes: REA=Rest of euro area; US=United States; RW=Rest of the world.

Table 4: Monetary Policy

EA US RW
Inflation target 1.02 1.02 1.02
Interest rate inertia 0.0 00 0.0
Inflation gap parameter 2.0 2.0 2.0
Output growth parameter 0.75 0.75 0.75

Notes: EA=Euro area; US=United States; RW=Rest of
the world.
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Table 5: Price and Wage Markups

Home REA US RW
Manufacturing (tradables) price markup  1.20 1.20 1.20 1.20
Services (nontradables) price markup 1.50 150 1.28 1.28
Wage markup 1.30 1.30 1.16 1.16

Notes: REA=Rest of euro area; US=United States; RW=Rest of the world.
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Figure 3: Labour market reform in a small euro area bloc
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Figure 4: Non-tradable goods market reform in a small euro area bloc
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Figure 5: Euro area wide labour market reform
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Figure 6: Euro area wide services market reform

Euro Area GDP

Reform
= = = No Reform

0 20 40 60

Euro Area Investment

o ’,—'—"_FTefBrrﬁ_
\ P = = = No Reform
-5 - L L
0 20 40 60
Euro Area Nominal Interest Rate
2 . ‘
Of —=
1 -
‘d
ot ’
\ , 4 Reform
- = = = = No Reform
_4 L L
0 20 40 60

33

Euro Area Consumption

60

Reform
= = = No Reform
0 20 40
Euro Area CPI Inflation (qog ann.)
4 Reform
v_v = = = No Reform
0 20 40

60



Figure 7: The design of the labour market reform
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Figure 8: The design of the services market reform
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Figure 9: Permanent labour market reform impact: with and without recession, with and without
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Figure 10: Permanent services market reform impact: with and without recession, with and
without ZLB
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Figure 11: Transitory labour market reform
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Figure 12: Transitory services market reform impact: with and without recession, with and
without ZLB

Euro Area GDP Euro Area Consumption
3 ‘ ‘ 2 : :
2l > '
/ A\ 1 1
b b i
\ (i) Recession + ZLB / ~—— (i) Recession + ZLB
N o g . Or
of T i) Re
------- (iif) Without recession -~ (iii) Without recession
_1 L L _1 L L
0 20 40 60 0 20 40 60
Euro Area Investment Euro Area CPI Inflation (goq ann.)
2 = ‘ ‘ 1 : ‘
AR
\ ol o
ol /
. -1y . .
| 1) Recession + ZLB | — (i) Recession + ZLB
-2 — — — (ii) Recession + no ZLB ot — — — (ii) Recession + no ZLB |
------- (iii) Without recession -+ (i) Without recession
_4 L L _3 L L
0 20 40 60 0 20 40 60
Euro Area Nominal Interest Rate
2
0 _V e =
L
| il — (i) Recession + ZLB |
-2 \, — — — (i) Recession +no ZLB
------- (iif) Without recession
-4 . .
0 20 40 60

39






WORKING PAPERS

2012

1|12  Public-private wage gaps in the period
prior to the adoption of the euro: An ap-
plication based on longitudinal data

Maria Manuel Campos | Mario Centeno

2|12 Asset pricing with a bank risk factor

Jodo Pedro Pereira | Anténio Rua

3112 A wavelet-based assessment of market
risk: The emerging markets case

Anténio Rua | Luis C. Nunes

4|12  Cohesion within the euro area and the U.
S.: Awavelet-based view

Antonio Rua | Artur Silva Lopes

5]12  Excess worker turnover and fixed-term
contracts: Causal evidence in a two-tier
system

Mario Centeno | Alvaro A. Novo

6|12 The dynamics of capital structure
decisions

Paula Antdo | Diana Bonfim

7112 Quantile regression for long memory test-
ing: A case of realized volatility

Uwe Hassler | Paulo M. M. Rodrigues |
Antonio Rubia

8|12  Competition in the Portuguese Economy:
An overview of classical indicators

Jodo Amador | Ana Cristina Soares

9112 Market perception of fiscal sustainability:
An application to the largest euro area
economies

Maximiano Pinheiro

10]12

11112

12112

13112

14112

15]12

16112

17112

1812

Working Papers | 2014 u)

The effects of public spending externalities

Valerio Ercolani | Jodo Valle e Azevedo

Collateral requirements: Macroeconomic
fluctuations and macro-prudential policy

Caterina Mendicino

Wage rigidity and employment adjust-
ment at the firm level: Evidence from sur-
vey data

Daniel A. Dias | Carlos Robalo Marques |
Fernando Martins

How to create indices for bank branch fi-
nancial performance measurement using
MCDA techniques: An illustrative example

Fernando A. F. Ferreira | Paulo M. M.
Rodrigues | Sérgio P. Santos | Ronald W.
Spahr

On International policy coordination and
the correction of global imbalances

Bruno Albuquerque | Cristina Manteu

Identifying the determinants of downward
wage rigidity: some methodological con-
siderations and new empirical evidence

Daniel A. Dias | Carlos Robalo Marques |
Fernando Martins

Systemic risk analysis using forward-look-
ing distance-to-default series

Martin Saldias

Competition in the Portuguese Economy:
Insights from a profit elasticity approach

Jodo Amador | Ana Cristina Soares

Liquidity risk in banking: Is there herding?

Diana Bonfim | Moshe Kim



@j BANCO DE PORTUGAL « Working Papers

19]12

Bank size and lending specialization

Diana Bonfim | Qinglei Dai

2013

01]13

0213

03|13

04|13

05]13

06]13

07]13

08|13

09]13

Macroeconomic forecasting using low-
frequency filters

Jodo Valle | Azevedo, Ana Pereira

Everything you always wanted to know
about sex discrimination

Ana Rute Cardoso | Paulo Guimardes |
Pedro Portugal

Is there a role for domestic demand pres-
sure on export performance?

Paulo Soares Esteves | Antonio Rua

Ageing and fiscal sustainability in a small
euro area economy

Gabriela Castro | José R. Maria | Ricardo
Mourinho Félix | Claudia Rodrigues Braz

Mind the gap! The relative wages of immi-
grants in the Portuguese labour market

Soénia Cabral | Claudia Duarte

Foreign direct investment and institution-
al reform: Evidence and an application to
Portugal

Paulo Julio | Ricardo Pinheiro-Alves | José
Tavares

Monetary policy shocks: We got news!

Sandra Gomes | Nikolay Iskrev | Caterina
Mendicino

Competition in the Portuguese Economy:
Estimated price-cost margins under im-
perfect labour markets

Jodo Amador | Ana Cristina Soares

The sources of wage variation: a three-
way high-dimensional fixed effects regres-
sion model

10[13

1113

12]13

13|13

14]13

15[13

1613

17113

1813

Sonia Torres | Pedro Portugal | John T.
Addison | Paulo Guimardes

The output effects of (non-separable) gov-
ernment consumption at the zero lower
bound

Valerio Ercolani | Jodo Valle e Azevedo

Fiscal multipliers in a small euro area
economy: How big can they get in crisis
times?

Gabriela Castro | Ricardo M. Felix | Paulo
Julio | Jose R. Maria

Survey evidence on price and wage rigidi-
ties in Portugal

Fernando Martins

Characterizing economic growth paths
based on new structural change tests

Nuno Sobreira | Luis C. Nunes | Paulo M.
M. Rodrigues

Catastrophic job destruction

Anabela Carneiro | Pedro Portugal | José
Varejdo

Output effects of a measure of tax shocks
based on changes in legislation for
Portugal

Manuel Coutinho Pereira | Lara Wemans

Inside PESSOA - A detailed description of
the model

Vanda Aimeida | Gabriela Castro | Ricardo
M. Félix | Paulo Julio | José R. Maria

Macroprudential regulation and macro-
economic activity

Sudipto Karmakar

Bank capital and lending: An analysis of
commercial banks in the United States

Sudipto Karmakar | Junghwan Mok



Working Papers | 2014 | [1

2014

1114 Autoregressive augmentation of MIDAS
regressions

Claudia Duarte

2|14 Therisk-taking channel of monetary policy
- exploring all avenues

Diana Bonfim | Carla Soares

3]14 Global value chains: Surveying drivers,
measures and impacts

Jodo Amador | Soénia Cabral

4|14 Has US household deleveraging ended?
a model-based estimate of equilibrium
debt

Bruno Albuquerque | Ursel Baumann |
Georgi Krustev

5|14  The weather effect: Estimating the effect
of voter turnout on electoral outcomes in
Italy

Alessandro Sforza

6|14 Persistence in the Banking Industry:
Fractional integration and breaks in
memory

Uwe Hassler, Paulo M.M. Rodrigues,
Antonio Rubia

7114  Financial integration and the Great
Leveraging

Daniel Carvalho

8|14  Euro Area Structural Reforms in Times of
a Global Crisis

Sandra Gomes









	Blank Page
	Blank Page
	Blank Page



