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Abstract
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in the economy. I draw upon Dutch data to show that the availability of flexible
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workers. Motivated by the empirical evidence, I build a New Keynesian model in
which permanent and flexible jobs coexist. I argue that the interaction between
incomplete markets and the endogeneity of labor market transitions generates an
important macroeconomic-stabilization hedging role for flexible contracts. How-
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1 Introduction

Over the last decade, most advanced economies have implemented contracts that offer lit-
tle or no protection to workers in order to promote employment and productivity growth
(Geronikolaou et al., 2016; Katz and Krueger, 2019).! These contracts are commonly re-
ferred to as flexible contracts, and they could involve workers hired under fixed-duration
terms, flexible wages, or flexible schedules. It is not surprising, then, that the common
assumption in the literature, in order to understand the role of flexible contracts in the
labor market, is that these contracts reduce the firm’s adjustment cost, thereby trans-
forming the dynamics of job destruction and job creation in the labor market (Boeri and
Garibaldi, 2007; Cahuc et al., 2022; Cahuc and Postel-Vinay, 2002). However, while this
view of flexible contracts may help us to rationalize the consequences they have in the la-
bor market, it somewhat limits our overall understanding and appreciation of the broader

role of flexible contracts in the economy.

In this paper, I provide a novel insight for understanding the role of flexible contracts in the
economy. I argue that the interaction between incomplete markets and the endogeneity
of labor market transitions in a dual labor market generates an additional and important
macroeconomic-stabilization hedging role for flexible contracts. Using a New Keynesian
model with imperfect unemployment insurance and a search-based labor market, where
permanent and flexible jobs coexist, I present three novel results. First, I show that the
transition toward a more flexible labor market helps to reduce the unemployment risk fluc-
tuations of permanent workers. Second, I document that flexible contracts significantly
reduce the aggregate volatility of the economy via the stabilization of the precautionary
saving motives of permanent workers. Third, I show that this welfare-enhancing role of
flexible contracts comes at a cost to flexible workers, resulting in a non-monotonic rela-

tionship between welfare and the share of flexible contracts in the economy.

The key insight of this paper is that workers under permanent contracts, the predominant
contract type in the economy, usually transit to flexible contracts. Since workers cannot
insure against job displacement, the availability of flexible jobs and their evolution over
the business cycle will influence the unemployment risk of workers and, consequently,
their precautionary savings motives. To motivate this unemployment risk channel, I draw
upon administrative data from the Netherlands, a leading country in terms of contrac-
tual flexibility. The analysis reveals that permanent workers flow regularly into flexible

contracts, and more when the economy is contracting, as the share of flexible contracts is

nsecure contracts stand for contracts with worse working conditions and fewer rights (e.g., unem-
ployment insurance premiums)



countercyclical.

Motivated by these facts, I set up a New Keynesian model with imperfect unemployment
insurance and a labor market with a two-sector search model, where permanent and flex-
ible jobs coexist. In this setting, I consider the first two features of flexible contracts and
assume that flexible jobs, when compared to permanent jobs, have a higher destruction
rate (Cahuc and Postel-Vinay, 2002; Centeno and Novo, 2012; Serrano, 1998) and greater
wage flexibility (Babecky et al., 2010; Grajales et al., 2018). Additionally, I assume that
flexible jobs are less productive (Addessi, 2014; Caggese and Cunat, 2008) and have a

lower vacancy-opening cost (Abowd and Kramarz, 2003; Kramarz and Michaud, 2010).

The model highlights three key economic aspects of flexible jobs in the economy. The first
key aspect is that the availability of flexible jobs influences the precautionary saving mo-
tives of permanent workers facing uninsured unemployment risk. The second key aspect
is that the share of flexible contracts is countercyclical (Babecky et al., 2010; Grajales
et al., 2018). The third key aspect is that flexible contracts play a welfare-enhancing role
in accommodating aggregate shocks, which leads to greater employment fluctuations for
flexible workers (Adams-Prassl et al., 2020; Mas and Pallais, 2020). I then calibrate the
model to match salient features of the Dutch labor market and use this model, which
features 15% of flexible jobs in steady state, as a laboratory to quantify the role of flexible

jobs in the adjustment of the economy.

I derive three main sets of results. First, I show that flexible contracts play an important
role in reducing the unemployment risk fluctuations of permanent workers and thus, on
the economy’s adjustment process to aggregate shocks. To understand the mechanism at
play, consider a contractionary productivity shock. In this scenario, the real wage falls for
both permanent and flexible jobs, but the decline is steeper for flexible jobs. This leads
to an increase in flexible job employment and a decrease in permanent job employment.
Compared to a model without flexible jobs, my model shows a smaller decrease in total
employment, because of the countercyclical nature of flexible jobs, resulting in a lower in-
crease in unemployment risk for permanent workers. This decrease in unemployment risk
reduces the precautionary motive of permanent workers, leading to a smaller decline in

aggregate demand and thus contributing to stabilize the economy after a contractionary
shock.

I perform several robustness checks and confirm that the role of flexible contracts in re-

ducing the unemployment risk fluctuations of permanent workers is robust to different



parameterizations of the wage rigidity parameter, the monetary policy rule, and shock
characteristics, such as size, direction, and type. An important insight is that the role of
flexible contracts in reducing the unemployment risk fluctuations of permanent workers
is more important for long-lived shocks (more than 10 quarters), as in the case of short-
lived shocks, the rapid adjustment of flexible employment to compensate for the decline
in permanent employment is hindered by search frictions in the labor market, thereby
reducing the effectiveness of flexible contracts in mitigating unemployment risk for per-

manent workers.

Second, I show that flexible contracts have a significant effect on reducing aggregate
volatility. Specifically, I document a large drop in the volatility of output, employment,
nominal interest rate, and inflation as result of a larger share of flexible jobs in the econ-
omy. For instance, an economy with a 15% share of flexible jobs exhibits an output
volatility that is 11% lower than an economy without flexible jobs. One of the key contri-
butions of my paper is to show that these volatility gains come at a cost to flexible workers
in terms of excessive fluctuations in employment. In my baseline specification, I estimate
that the volatility of flexible employment is 70% higher than that of permanent workers
in an economy without flexible jobs. These findings show that while the economy may
benefit from flexible contracts in terms of output volatility, flexible workers experience

large levels of employment volatility, which can result in significant welfare costs.

Third, I find a non-monotonic relationship between welfare and the share of flexible con-
tracts. To do so, I approximate the utility function up to a second order and focus on
the unconditional welfare to rank the counterfactual simulations with different shares of
flexible jobs (Kim and Kim, 2003; Schmitt-Grohé and Uribe, 2007). My welfare analysis
reveals that while a 7% share of flexible jobs maximizes welfare, further increasing the
proportion of flexible jobs reduces it. In my baseline specification with 15% of flexible
jobs, I estimate that the share of flexible jobs depresses welfare equivalents by an aver-
age of 0.6 percent of lifetime consumption. Further analysis reveals that the excessive
fluctuations in flexible employment are the primary cause of welfare losses. This suggests
that while some level of contractual flexibility can be beneficial, too much of it can have

significant welfare costs.

Related Literature. My paper is related to several strands of research. The first is the
literature that combines microeconomic evidence with macroeconomic models to study
the macro implications of flexible contracts. In this respect, I am close to Dolado et al.
(2002), Cahuc and Postel-Vinay (2002), Caggese and Cunat (2008), and more recently



to Dolado et al. (2021), Carreno and Uras (2021), and Cahuc et al. (2022). All these
papers focus on the role of flexible contracts in terms of job creation and destruction.
However, the novelty of my paper is to show that the evolution toward a more flexible
labor market where permanent and flexible jobs coexist changes both the labor market
flows, as largely documented in the literature, and the unemployment risk of permanent
workers. This important channel has not been studied before in the context of flexible con-

tracts and imperfect unemployment insurance. This is the main contribution of my paper.

This paper is also related to the literature that studies the advantages of labor market
flexibility (Caballero et al., 2004; Gali and Monacelli, 2016). In this context, Gali and
Monacelli (2016) is a paper close to this paper. Gali and Monacelli (2016) study the
gains from increased wage flexibility using a small open economy model with staggered
price and wage setting. Gali and Monacelli (2016) conclude that wage flexibility may be
welfare-reducing in an economy that is part of a currency union. Although our models
are entirely different, I also show that having flexible jobs may be welfare-decreasing.
Therefore, Gali and Monacelli (2016) and I share the view that “higher flexibility” in

labor markets may not always be desirable.

My paper is also related to papers studying macroeconomic policies aimed at stabilizing
the business cycle. For example, McKay and Reis (2016) study the role of fiscal stabilizers
in the U.S. business cycle and find that tax-and-transfers programs that affect inequal-
ity and precautionary savings have a significant effect on reducing aggregate volatility.?
Contrary to McKay and Reis (2016), I partial out the interaction of fiscal transfers and
precautionary savings to focus on the role of flexible contracts on precautionary savings.
I show that flexible contracts act as an automatic stabilizer of the economy by reducing
the precautionary saving motives of workers under permanent contracts over the business
cycle. This precautionary savings channel has also been studied in the context of un-
employment insurance (UI). For example, Kekre (2021) study the effects of discretionary
UI extensions on aggregate consumption and finds that Ul stimulates the consumption
of unemployed workers, but also affects the consumption of employed workers via pre-
cautionary savings, in the same venue as flexible jobs change the precautionary motives
of permanent workers. My results suggest that flexible contracts, fiscal stabilizers, and
unemployment insurance can complement each other as macroeconomic policies to reduce

output volatility, primarily by influencing the level of precautionary savings.

2McKay and Reis (2016) also argue that these results may be largely affected by the labor market
dynamics.



Another strand of literature that my paper complements is the literature that uses
incomplete-markets models with nominal rigidities to answer business-cycle questions
(Challe, 2020; Challe and Ragot, 2016; McKay and Reis, 2016; Ravn and Sterk, 2017,
2021). Challe (2020) and Ravn and Sterk (2017) are all papers close to this paper. In
particular, my model extends Challe (2020) model to a two-sector search model in which
permanent and flexible jobs coexist. Challe (2020) and Ravn and Sterk (2017) analyze the
interaction of market incompleteness, precautionary savings motive, aggregate demand,
and unemployment risk in an economy that prevents the emergence of a cross-sectional
wealth distribution. Whereas Challe (2020) and Ravn and Sterk (2017) focus on op-
timal monetary policy and on accounting key features of the Great Recession, I focus
on the precautionary savings consequences of flexible contracts and their macro-welfare

implications.

2 Empirical Evidence

In this section, I present a descriptive analysis on how flexible contracts shape, in part,
the unemployment risk fluctuations of permanent workers. Specifically, I show that per-
manent workers frequently transition to flexible contracts, and more when the economy

is contracting, as the share of flexible contracts is countercyclical.

2.1 Permanent Workers Flow Into Flexible Contracts

I want to establish that flexible contracts play a role in the fluctuations of unemployment
risk among permanent workers through job reallocation. To do this, I analyze the job-to-
job transitions of Dutch workers, with a focus on contract transitions. I use data from a
worker-firm dataset that includes monthly wages and contract information. This dataset
covers all legal employment in the Netherlands, enabling me to track workers’ movements
across firms and contract types. I identify the first job change for workers aged 25 to
55 during the period 2008-2016, considering only the initial job change and excluding
subsequent job movements. I categorize job-movements into two groups at annual fre-
quency: job-to-job movements (86% of the total movements) and job-unemployment-job
movements. I classify each job change based on the type of contract before and after the
transition, resulting in four contract transition categories: permanent to flexible, perma-

nent to permanent, flexible to permanent, and flexible to flexible.

Table 1 presents the results for the job-to-job movements (Panel A) and job-unemployment-
job movements (Panel B). I begin by analyzing the job-to-job movements. In column (2),

I show that the most common contract transition is workers transitioning from perma-



Table 1: Labor flows and the type of contract.

Panel A: Job-to-Job Share of...
N the total. starting contracts.  ending contracts.
1) @) B )
(a): Permanent to Flex 207,408  22% =(a)/(e) 29% =(a)/(a+b) 55% =(a)/(a+d)
(b): Permanent to Permanent 735,206  53% =(b)/(e) 71% =(b)/(a+b) 89% =(b)/(b+c)
(¢): Flex to Permanent 94,266 %  =(c)/(e) 28% =(c)/(c+d) 11% =(c)/(b+c)
(d): Flex to Flex 248,275 18% =(d)/(c) T72% =(d)/(c+d) 45% =(d)/(a+d)
100%
(e): Total 1,375,155
Panel B: Job-Unemployment-Job
(a): Permanent to Flex 49,087  22% =(a)/(e) 34% =(a)/(a+b) 47% =(a)/(a+d)
(b): Permanent to Permanent 96,381  44% =(b)/(e) 66% =(b)/(a+b) 84% =(b)/(b+c)
(¢): Flex to Permanent 19,001 9% =(c)/(e) 25% =(c)/(c+d) 16% =(c)/(b+c)
(d): Flex to Flex 56,324 26% =(d)/(e) 5% =(d)/(c+d) 53% =(d)/(a+d)
100%
(e): Total 220,793

Notes: This table characterizes labor flows in the Netherlands by examining the types of contracts before and after
workers change jobs. I analyze both job-to-job movements (Panel A) and job-unemployment-job movements (Panel B)
among workers aged 25 to 55 during the period 2008-2016. I consider only the first job change for all workers in the
sample, excluding any subsequent job movements. The total number of movements considered in this analysis (1,595,948)
represents 40% of the total movements in the sample, each corresponding to a single worker changing jobs for the first
time during the sample period.

nent contracts to permanent contracts, accounting for 53% of the transitions, while the
least common contract transition is workers moving from flexible contracts to permanent
contracts, accounting for 7% of the transitions. In column (3), I show a strong correlation
between the type of contract before and after the job change. Specifically, I find that
29% of former permanent workers transition to flexible contracts after changing jobs, a
proportion similar to that of former flexible workers. In column (4), T show that 55%
of the flexible vacancies are filled by former permanent workers, while only 11% of new

permanent vacancies are filled by former flexible workers.

Moving on to Panel B, I present the findings for job-unemployment-job movements and
observe similar results. Importantly, I find that while 29% of former permanent workers
transition to flexible contracts in job-to-job movements, this number increases to 34% for
former permanent workers who transition to flexible contracts in job-unemployment-job
movements. This suggests that workers are more willing to accept flexible contracts after

experiencing one year of unemployment.

Overall, Table 1 provides evidence that highlights the relationship between permanent
workers’ unemployment risk and flexible contracts. I will show next that flexible contracts,
as an alternative to permanent contracts, will be even more important in scenarios where

the economy is contracting.



2.2 The Share of Flexible Contracts is Countercyclical

In order to approximate the relationship between the business cycle and the availability
of flexible jobs, I study the relationship between profit margins and the share of flexible
contracts at firm level. T use the profit margins to approximate the business cycle, as it
has been shown that profit margins are largely procyclical (see, for example, Bikker and
Hu, 2002). I then use the share of flexible contracts to study the availability of flexible

jobs compared to permanent jobs over the business cycle.

I estimate a panel VAR to uncover the relationship between profit margins and the share

of flexible contracts. The proposed panel VAR is given by
Yii=AL)Yii1+a; + N+ €igs (1)

where Y;; is a vector of the endogenous stationary series: profit margins (before tax), eq-
uity to assets ratio (leverage), and the share of flexible contracts. The subscripts, which
are defined as i and ¢, refer to firm and time, respectively. A(L) represents the matrix
polynomial in the lag operator, «; represents the firm specific fixed effect, and \; repre-

sents time-year fixed effects. Finally, €, denotes the residual vector.

I use the panel impulse response functions (IRFs) to describe the relationship between
profit margins and the share of flexible contracts. Since the IRFs in the panel VAR are
based on the Cholesky decomposition of the matrix of variance-covariance, the ordering
is important for identification purposes. I order the variable as follows: profit margins,
leverage, and the share of flexible contracts. In this way, I assume that profit margins is

more exogenous than the share of flexible contracts.?

The main administrative data I use is a firm-year dataset with the balance sheet and in-
come statement of all companies with legal personality that are active in the Netherlands
in the non-financial industry (also called NFO dataset). The NFO data covers the period
from 2006 to 2018. T complement this dataset with the number of flexible workers at firm
level. T match this information from the worker-firm dataset containing monthly wages
and contract information. Since this dataset is comprehensive for all legal employment
in the Netherlands, I can recover the number of flexible workers for all firms available in
the NFO dataset, although I consider firms with more than 10 employees only. My final
dataset covers 87,779 firms over the period 2006-2018.

3Tn other words, profit margins affect the share of flexible contracts simultaneously or with a lag, while
the share of flexible contracts affects profit margins only with a lag.



Figure 1: Impulse responses to a profit margin shock.
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Notes: This figure shows the impulse response to a profit shock from a Panel VAR, as described by Equation
(1). Shaded are denotes 95 percent confidence interval based on 200 Monte Carlo draws.

In Figure 1, I present the impulse response to a one-standard-deviation shock in profit
margins. | employ a three-lag model (i.e., A(L = 3)) based on model-selection criteria
and define a time horizon of 10 years. The shaded area represents a 95 percent confidence
interval based on 200 Monte Carlo draws. Figure 1 illustrates the negative relationship
between profit margins and the share of flexible contracts. In the first year, the share of
flexible contracts declines by almost 2%. There is some recovery in the following years, but
10 years after the shock, the share of flexible contracts is still 0.5% lower. I perform several
robustness checks and confirm that the negative relationship between profit margins and
the share of flexible contracts is robust to alternative measures for profit margins and
different values for the lag operator. As a result, the evidence suggests that the share of
flexible contracts is countercyclical, which is consistent with the limited evidence available

(see, for example, Josten and Vlasbom, 2018).

3 Model

In this section, I develop a New Keynesian model that accounts for the interdependence
between permanent and flexible contracts, from a precautionary-saving point of view.
Additionally, the model will feature a countercyclical share of flexible contracts, as docu-

mented in the previous section.

The economy consists of households who consume, save, and work. The production struc-
ture has three layers. Intermediate goods firms produce using workers’ labor (with no

capital involved). Those goods are then sold to wholesale firms, each of which transforms



intermediate goods into a differentiated goods. Wholesale firms are monopolistically com-
petitive and face nominal rigidities a la Calvo. Wholesale goods are purchased and re-
assembled by final goods firms. The labor market is characterized by search and matching
frictions, where intermediate goods firms decide whether to open permanent vacancies or
flexible vacancies. This is a two-sector search model as in Acemoglu (2001). Workers
cannot self-select into these types of jobs as the worker assignment is exogenous. Due to
search and matching frictions, job prospects are uncertain, which expose households to
idiosyncratic risk. Households cannot fully insure against this income risk (i.e., financial
markets are incomplete), so they have precautionary motives to save when employed and

to borrow when unemployed.

3.1 Households

Households are of two types: there is a unit measure of “workers,” who can be employed
or unemployed, and a measure A > 0 of capitalists who manage the firms and collect div-
idends. As in Challe (2020) and Ravn and Sterk (2021), I use capitalists to absorb fiscal
transfers (including firm rents) that may affect the cyclicality of income risk and thus the
implied savings response of workers to unemployment risk (see, for example, Acharya and
Dogra, 2020).

Workers. A worker i € [0,1] may be employed (em;; = 1) or unemployed (em;; =
0). When employed, a worker may have a permanent job (¢;; = 1) or a flexible job
(¢is = 0). A worker chooses the consumption sequence {c¢; 1}, that maximizes V;' =

4

E; 3°0° B*u(c;iix), where ¢;; > 0 is consumption.? Employed workers in a permanent

(flexible) job earn the real wage w!” (wi), while unemployed workers earn the exogenous
home production income ¢;. Workers transit randomly between labor market statuses
and the associated income risk is uninsured. The budget of worker ¢ at date t is given by,

respectively,
ait+ cip = em;(giwi + (1 — q,-7t)wtf) + (1 —em;)6 + Rea; i1 (2)

where a;; is the real value of worker’s bond wealth at the end of date ¢t and R, is the gross
real return on assets. Workers hold no wealth at ¢ = 0. Workers’ optimal consumption-

saving choices must satisfy the Euler condition

EMRIS; 11 Req) < 1, (3)

4E; is the rational-expectations operator and u() is a period utility function such that v’ > 0 and
u” <0 for all ¢ > 0.

10



where M RIS, 111 = pu/(¢i41)/u'(cit) denotes the common marginal rate of intertempo-

ral substitutions.

Capitalists. Capitalists have the period utility function u(c). Capitalists do not face any
idiosyncratic income risk, and they hold no wealth initially. Because of these assumptions,
capitalists always stay symmetric (so I drop the i subscript) and I denote their common
individual consumption and end-of-period asset wealth by ¢ and a¢, respectively. Since
the final goods sector is perfectly competitive, in every period capitalists get an equal
share of the aggregate profits that results from profits of wholesale firms (IT}') and profits
from intermediate good firms (ITY) as well as a home production income of amount §2;, in
the aggregate, and a lump sum fiscal transfer of amount 7, in the aggregate. A capitalist
thus maximizes V,% = E, 3232, B¥a(cC,,), subject to

¢, o WAL+ +7
a; +¢f = A

+ Rtaf_l. (4)

Given their preferences and constraints, the optimal consumption plan of a capitalist must
satisfy
E(MRISS Ry < 1, (5)

where MR[StCH = ﬁﬁ’(C%l)/ﬂ/(Cﬂ)-

3.2 Firms

The production structure has three layers as in the New Keynesian tradition: final goods

firms, wholesale firms, and intermediate goods firms.

Final Goods Sector. There is a representative, competitive firm that produces the final

good by combining wholesale inputs according to the function

L

1 -1 =1
w=| [ | (6)

where yp, ¢ is the quantity of wholesale good h used in production and ¢ > 1 is the cross-
partial elasticity of substitutions between wholesale inputs. The demand for inputs is
given by yn: = yipy,;, Where pj is the price of wholesale good A € [0, 1] in terms of the

final good. I assume that this sector is perfectly competitive.

Wholesale Sector. Wholesale firms turn intermediate goods into specialized goods that

are supplied to the final goods sector. The profit of wholesale firm A is

11



IV, = ynelpne — (1 — 7)), (7)

where ¢, is the price of intermediate goods in terms of the final good and 7" a production
subsidy to the wholesale sector, financed through a lump sum tax on capitalists. Wholesale
firms face nominal pricing friction a la Calvo. In every period, a fraction (1 —w) € [0, 1]
of the firms are able to reset their price optimally, while the other firms keep prices
unchanged. The time-varying distribution of wholesale prices can be summarized by the
optimal reset price py, the final good inflation 7, and the price dispersion index A;. The

expressions for p;, m, and A, (as derived by Challe (2020)) are given by

L(l — TW)Et

ﬁt = (L——l)zt’ (8)
M=l = (W - D)) - (9)
Ay =(1—w)(P) " +w(l+m) A (10)

with Et = Qoyt+W(1+7Tt+1)L Et[MRISSrlEt+1] and Et = yt+W(1+7Tt+1>L_1 ]Et[MRISngtH].

Total profits of wholesale firms are given by

HZV = Y[l — pi(1 — TW)At]~ (11)

Intermediate Goods Firms. A continuum of firms, indexed by j, produce differentiated

goods using labor,
Yip = ZtXSn;ta (12)

where s € {permanent, flexible}, y;, is firm j’s output, x* is a productivity wedge be-
tween permanent and flexible workers (i.e., x* > 1, ¥/ = 1), and nj, its employment
relationship which may be a permanent or a flexible. 2z; is an aggregate productivity
shock, z; = p,2zi—1 + €., where p, € (0,1) and €., is a white noise process with mean
zero. In this setting, one firm is one job, which is the main simplifying assumption.
This assumption allows me to partial out the implications of a multi-worker firm setting,
namely, an endogenous dispersion in the distribution of firm sizes, an endogenous disper-
sion in the optimal shares of flexible jobs, and wage dispersion within and between firms
and types of jobs (see, for example, Acemoglu and Hawkins, 2014), so I can focus on the

trade-off between permanent and flexible jobs in the simplest and most transparent way.
In a permanent employment relationship, the real wage is sticky at the steady state real

wage. On the contrary, in a flexible employment relationship, the real wage responds

rapidly to economic conditions (wage setting is discussed in Section 3.4). I also assume

12



that permanent employment relationships (when compared to flexible jobs) are (i) more
productive (Addessi, 2014; Caggese and Cunat, 2008); (ii) have a lower separation rate
(Cahuc and Postel-Vinay, 2002; Centeno and Novo, 2012; Serrano, 1998); (iii) and have a
higher vacancy-opening cost (Abowd and Kramarz, 2003; Kramarz and Michaud, 2010).
Under this setting, firms post vacancies, v;,, at a cost n* per unit. Each vacancy is filled
with probability A; and firms are assumed to be sufficiently large that A; is also the
fraction of vacancies that are filled.> The job separation rate is p* and thus the law of

motion of employment for firm j with a type of worker ¢ is given by
= (1= p°)nf 1 + U5\ (13)

Capitalists decide to open a permanent or flexible vacancy based on the value of each
type of job, J7, which is a function of job-characteristics and economic conditions. In
particular, J;7 is the sum of a flow payoff - the after-tax rent generated by the match -
and a continuation value that depends on the survival rate of the match (1 — p®) and

capitalists” MRIS. J; is given by

Ji=(1- TI’S)(ZtXSSOt —w; +T+¢)+ (1 - ps)Et[MRISSrl f+1]: (14)

where T is a wage subsidy and 7% € [0,1] is the corporate tax. The corporate tax
may be different for each type of job.® The variable ¢; is a random wage tax evolving
as (¢ = pcCi—1 + €cr where pe € (0,1) and €., is white noise process with mean zero.
I assume a free entry condition, so the cost of a vacant job (n°) must be equal to the

expected payoff (A;.J7), since vacancies can be filled immediately.

Unemployed workers search for jobs and are matched with a firm with probability f;.
The job-finding and the vacancy-filling rates are taken as given by agents but they are
endogenously determined in equilibrium by a matching function that relates the measure
of new matches (M) to the measures of vacancies (v;) and job searchers (e;). I assume
a Cobb-Douglas matching function: M** = m®(vi)1=7(e;)?, where m® > 0 and v € (0, 1).
It follows that the job-finding and vacancy-filling rates are

i =m(0°), (15)

X = m(6°)7, (16)

5The underlying assumption here is that the search is undirected and thus both types of vacancies
have the same probability of meeting workers.

8This assumption is motivated by the evidence that show that firms pay different taxes for different
jobs, usually associated to social security.
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where 07 = v{ /e, is the labor market tightness. Combining equations (14), the free entry
condition, and equations (15) and (16), I get the forward recursion for the job-finding

rate:

1
S

(m*) ™=

()7 = (1= i G o= wy + T = G) (1= p") B [ MRISE, (f) 7 |- (A7)

As shown by the equation (17), the job-finding rate (f) depends positively on the match-
ing efficiency parameter (m®), the productivity parameter (x*), the price of goods (¢;),
the productivity shocks (z;), and the wage subsidy (7'), and depends negatively on taxes
(1), the vacancy-opening cost (%), the cost-push shock ((;), the real wage (w;), and

the survival rate of the match (p®).

3.3 Worker’s Consumption Decisions and Unemployment Risk

I now focus on workers’ consumption decisions. Agents receive information about aggre-
gate productivity shocks at the beginning of each period. Employed workers are separated
from their firm with probability p°® at the end of the last period but can find a job with
probability f;7 at the beginning of the period (after the realization of shocks). House-
holds take their consumption decision after the new matches are formed. Therefore, the

unemployment risk for a permanent worker is

U? I x (1—fF— 1), (18)
~—~ ~—~ D —

Unemployment risk Exogenous separation  Not finding any job

and the probability of losing a permanent job is

p _ P
o} = P X (L= f7). (19)
~— ~— —_———
Prob. losing a permanent job Exogenous separation  Not finding a permanent job again

I define in an equivalent way the unemployment risk for a flexible worker and the proba-
bility of losing a flexible job. Equation (18) states that the unemployment risk is the joint
probability of exogenous separation and not finding any type of job in the labor market
after the exogenous separation. Since the unemployment risk is a function of the job-
finding rates of both permanent and flexible jobs, the model will produce a time-varying

precautionary motive.

Under the assumptions made so far, permanent employment, flexible employment, and
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the number of job searchers evolve, respectively, as

P _ P P\, P D fof
ny = fE(1—ne-1) + (1 —of)ny_y + t P T ’ (20)
—_———— —_——— —_————
Unemployed finding a job ~ Permanent keeping their job  Flex finding a permanent job

”{ = ftf(l - nt—l) + (1 - ‘7{)”{71 + ftfppnffh (21)

e =1— (1= ")y — (1= p)ni_,. (22)

Therefore, by combining equations (20) and (21), I get the law of motion for total em-
ployment
ne= (ff + f1) 0 =na) + (1= D)y + (1= U )nfy. (23)

Finally, the aggregate rent generated by intermediate goods firms is

I =nf(1 = 7") (2P + T = G — wf) +nf (1 = 7" (2 + T — G — w)

Income from permanent firms Income from flexible firms
D,\P fof
— (Pvf +nlvy) .
—_—

Vacancy costs

(24)

Therefore, the aggregate profits to capitalists are T}V + ITZ.

3.4 Wage Setting for Permanent and Flexible Contracts

A salient feature of flexible contracts, when compared to permanent contracts, is that
they allow firms to gain control over their labor costs (see, for example, Gu et al., 2018).
A simple way of introducing this feature to my model, is by assuming that the real wage of
flexible workers is Nash Bargained (responding strongly to economic conditions) while the
real wage of permanent workers is also Nash Bargained but rigid around the long-run real
wage (that is, a slow adjustment to the economic conditions).” Under this wage-setting

mechanism, the Nash wage is given by
(wy)" = argmaz(S;)' = (J;)*,

where o € (0,1). S and J; are the values of the match to the worker and the capitalists.
The value of J; is given by (14) (firms are assumed to be symmetric), while the worker’s

match surplus (S7) is determined as the difference between the value of being employed

"As argued by Shimer (2005), a typical feature of calibrated search and matching models with Nash
bargaining is to generate a too strong response of the real wage, and thus a too small a response of
unemployment (as firms can reduce their labor costs through wage reductions).
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in a job s (V;>°) and the value of being unemployed (V}*) as
S =Vt -V (25)

The value functions of unemployed workers, permanent workers, and flexible workers are

Vit = u(8;) + BE[FI L VES + fLaVES + (= fha — L)V, (26)
VP = u(uf) + BE[(1 — ol )VES + 2P fLa VS + ULV, (27)
VP = u(wl) + BE[(1 — ol VIS + o/ VRS + Utﬂ-l‘/til]' (28)

Using (25)-(28) and rearranging terms, I have that S? and S/ can be written as
St = u(wy) — u(d;) + BE[(1 — o4y — fli1) St — ftf+1(1 - Pp)stfﬂ]» (29)

St =u(w!) — () + BE[(1 — oy — fL)Sl = (1= p7)SE]. (30)

Equation (29) makes clear that the worker’s match surplus of a permanent job depends
negatively on the worker’s match surplus of a flexible job. As a job becomes more valuable,
the value of the alternative jobs needs to decrease to maintain the equilibrium in the labor
market (otherwise the worker’s match surplus will explode).® Finally, since workers and
firms are risk neutral and have the same discount rate, Nash bargaining implies that

(wg)N will be chosen so that

aS;

l—a))] = ——— . 31
0 = ) oy
Therefore, the real wages are
wy = ((wf)™)' = (w")?, (32)
wl = (w])™, (33)

where w* is the long-run wage and ¢ € [0, 1] is the degree of wage inertia. Equation (32)
makes the real wage of permanent workers less responsive to economic conditions (Shimer,
2005). On the contrary, equation (33) states that the worker’s pay of flexible workers is
the Nash-bargained salary.

81t is also important to note that as the number of flexible jobs goes to 0, ftf+1 — 0, equation (29)
converges to the expression lim ;s (S = u(wf) —u(6) +BE[(1 — o7y — f{,1)SF,4], which is equivalent
t+1

to the expression derived by Challe (2020).
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To clarify the relationship between employment and wage setting, I loglinearize the job-
finding rate, which governs the job creation dynamics of the model, for both permanent
and flexible jobs under two simplifying assumptions. First, I assume that permanent and
flexible jobs are identical except for wage setting, as explained above. Therefore, I focus on
the wage-setting differences between these job types. Second, I assume that p? = pf =1,
meaning that all workers are reallocated either to other jobs or to unemployment in
every period. This assumption eliminates the intertemporal dimension of hiring decisions.
Under these assumptions, I derive the job finding rates for both type of jobs and focus on
the availability of flexible employment compared to permanent employment, which may

be approximated by the difference between job-finding rates, as follows:

fl = P~ v} — o], (34)

with U = (w*)(ﬁ(l - w*))_l > 0. The variables f/ and fF represent the level deviation
of the job-finding rate of flexible and permanent jobs from steady state, respectively.
Similarly, @" and @] denote the level deviation of the wage rate for permanent and flexible
jobs from steady state. Equation (34) makes clear that the availability of flexible jobs
compared to permanent jobs (i.e., the share of flexible jobs) is associated to firm’s labor
cost, which in this case is summarized by the real wage gap between the two jobs types.
Since the real wage of flexible workers is highly responsive to economic conditions, the
employment of flexible workers also reacts rapidly to economic conditions. Consequently,
the share of flexible employment increases in contractions and decreases in expansions.

All of this aligns with the macroeconomic evidence presented in Section 2.

3.5 Monetary Policy Rule

The central bank controls the nominal interest rate on bonds i; and follows this monetary

policy rule

1+, = ROTHD(1 + 4y )P (1 + ) o0, (35)

where R is the steady state interest rate, p; is the degree of interest rate inertia, ¢, is
the elasticity of the policy rate to inflation, and & is an IID monetary policy shock. Note
that this monetary policy rule is fairly general, in terms of robustness checks tests (see,
for example, Table A2). For instance, when p, = 0, [ arrive to the same monetary policy
rule used by Acharya and Dogra (2020) or Ravn and Sterk (2017) for studying tractable
HANK models: 1 +4; = R(1 + 7). Finally, the gross real ex-post return that results
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from the policy rate and the dynamics of inflation is

L 4d-1)

Rt B ((1 + 7Tt) ’ <36)

with R = (1 +14) in steady state.

3.6 Government and the Constrained-Efficient Steady State

The government sets the taxes and subsidies 7", 7/?, 71/ and T and rebates the net

revenue to capitalists in a lump sum manner. The net transfer to capitalists is

7 = 7P} (e — wh)] + 7 nf (o — wl)] = 7V Ay

37
) =T -G

Equations (11), (24), and (37) allow me to calculate the consumption of capitalists as

HXV—FHtleTt)
A )

cr =

In Appendix C, I decentralize the efficient allocation in the absence of aggregate shocks

in steady state by setting taxes and transfers conveniently.

3.7 Market Clearing

Given the measures of workers and capitalists (1 and A) and the market and home pro-
duction of final goods, the market-clearing conditions for bonds and final goods are given
by [y aisdi+va® =0 and [ ¢ di+ AcC + nPof + nfvl =y, + (1 —ny)8, + Q, respectively.
The supply of intermediate goods is z;xPn} + ztn{ , while the demand for intermediates

goods is
1
/0 Yntdh = Dy, (38)

Hence, clearing of the market for intermediate goods requires

Avyy = tipnf + Ztn{- (39)

3.8 Definition of the Equilibrium

[ define the equilibrium as a set of sequences of optimal households decisions ({c¢, al, ¢;, ay, }52,

with ¢ € [0,1], firms’ decision ({ys, Ynt, Pe ooy with h € [0,1], central banks’ decision
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({it}52,) given prices; and aggregate variables
{Ufa Ugcu Jtp7 th7 /\%)7 /\{7 ftp7 ftf7 Utpv Utf) 0?7 O-Lf7 Qf’ ega n?a TL{, €, Atu Pt, Tt H}t/V7 H{a Rt}?im

that solve the optimal reset price, the final good inflation, the price dispersion index, and

equations (11) to (39), together with the free entry conditions n° = A7 J}.

3.9 Solution of the Model

My model generates a non-degenerate cross-sectional distribution of income, consump-
tion, and wealth, as well as individual mobility across the distributions. This is because
households in my economy are subject to uninsurable idiosyncratic labor income risk
(e.g., unemployment spells), which translates into a different “history of shocks” that
they face in their life. I refer to this model as a Heterogeneous Agent New Keynesian
(HANK) model (Kaplan et al., 2018). While HANK models are important for under-
standing the transmission of monetary policy (Auclert, 2019; Kaplan et al., 2018), HANK
models are difficult to solve (Debortoli and Gali, 2017; Ragot, 2018). However, recent
literature has shown that models with reduced heterogeneity (henceforth, RHANK) may
very well reproduce both from a qualitative and a quantitative viewpoint, the aggregate
output dynamics of a canonical HANK model in response to aggregate shocks, monetary
and non-monetary shocks (Bilbiie, 2020; Debortoli and Gali, 2017; Kaplan and Violante,
2018; Ragot, 2018).

I leverage on these results and use a RHANK model to provide a first quantification
of the unemployment risk channel generated by the rise of flexible contracts and their
interaction with incomplete insurance markets (Ragot, 2018). While this simplification
reduces the complexity of the model without sacrificing the aggregate output dynamics,
it does not take into account the redistributive effects of monetary policy on household’s

heterogeneity, which may be important from a policy point of view.

To use a RHANK model with two types of jobs (henceforth, RHANK-2J), T assume that
on top of the assumptions made so far, agents are unable to borrow (Bilbiie, 2020; Challe,
2020; Ravn and Sterk, 2017). So, no one is providing the asset that precautionary savers
(i.e., employed workers) would be willing to buy for self-insurance. I also assume perfect in-
surance within types (but limited across types): employed-permanent, employed-flexible,

and unemployed. So all agents within types have the same income and consumption.

Proposition 1: The equilibrium of the RHANK-2J model is characterized by the following
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three equations
At = 0 Via (1)

wt, if employed in a permanent job
¢ = wl, if employed in a flexible job (ii)

0¢,  unemployed
E, KﬁfMR[Sf”ma”e”t’e +(1-— 19f)MR[Sflex’e> Rtﬂ} =1, (iii)

where VY is the share of permanent jobs.

Point (i) states that because no one is issuing the assets that the employed workers would
be willing a purchase for self-insurance, all individuals households hold zero bonds in
equilibrium (the no-trade equilibrium of Krusell et al. (2011)). Point (ii) makes clear that
all households consume their current income. This generates a degenerate wealth distri-
bution. Point (iii) is the weighed Euler equation of the two employed workers (similar to
the Euler equation of the analytical-HANK model of Bilbiie (2020), where unconstrained
agents can become constrained agents). Importantly, this Euler equation prices the bonds
even though they are not traded. In particular, I pin down the equilibrium real interest
rate as a function of aggregate variables from the Euler equation for employed workers,
which holds with equality. The Euler equation also takes into account the self-insurance
in the face of idiosyncratic shocks: employed agents’ possibility of becoming unemployed
in the future (Bilbiie, 2020). I show these results in detail below.

Employed workers. The unemployment risk makes employed workers wish to save.
Therefore, employed workers do not face a binding debt limit because they wish to
precautionary-save. [ have two types of employed workers and they can change jobs

within a period. To show the relevance of job-to-job changes, I write the permanent
worker’s MRIS as

Keeping the job Job-to-Job transition Losing the job
—_—— —
M RIS manente _ 5(1 — op)u (wiyy) + lef({;;/(wfﬂ) + Uf+1ul(5t+1). (40)
t

Equation (40) states that the employed workers’ desire to save is driven by intertemporal
substitution, i.e., employed workers wish to save more for future consumption when the
current wage is unusually high, and unemployment risk, i.e., the greater the unemploy-

ment risk (as measured by Uf,,), the stronger the desire to save.” To explain the role

9Note that 1 — U, = (1 —a¥ ;) + pPf/,1. Since §; < wl,w], hence ' (6,41) > o' (wh,,), v (wl, ).
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of the precautionary savings motive, I consider the case of higher unemployment risk
next period. Higher unemployment risk next period contracts today’s demand because
it implies more need for self-insurance. Households internalize this by demanding more
savings (or less consumption). But savings needs to be zero in equilibrium, so households
consume less today and income adjust accordingly to deliver this allocation (starting a
negative feedback loop).!° As a result, my model has an operative precautionary motive
without the need of tracking a time-varying wealth distribution (as in the case of HANK

models).

Finally, it is important to note that the Euler equation, and consequently the MRIS equa-
tion, are expressed as one-period deviations (today vs. tomorrow). This may wrongly
suggest that employed workers do not consider the entire sequence of unemployment
risks when making decisions about today’s consumption. Since optimizing agents equal-
ize the present-value marginal flow benefit from consume across periods (e.g., u/(¢;) =
BERY, ./ (cesr)), they only need to care about tomorrow’s outcomes, as the Euler equa-

tion characterizes the evolution of consumption along any optimal path.

Unemployed workers. Because unemployed workers have the possibility of finding a
job, they want to borrow today to smooth consumption. However, it is not possible to

borrow in this economy, so the Euler holds with strict inequality

E(MRIS!Ryj] < 1,

where
Stay unemployed Find a permanent job  Find a flexible job
f ! D[0P Sot(onf
MRIS!, | = ﬁ(l — fl = f)w (0e41) + ,(gt)u (wip) + fiv'(wi) (41)
U0t

Equation (41) states that unemployed workers’ desire to save it is driven by the expecta-

tions of finding a job in the labor market.!!

Capitalists. Capitalists are also borrowing-constrained. Because employed workers de-
sire to precautionary-save to bring down the interest rate, capitalists want to borrow
to take advantage of a lower interest rate (lower than 1/3). However, capitalists can-

not borrow to the prevailing interest rate, so the Euler equation also holds with strict

10As it is well known in the literature, market incompleteness contributes to a smaller steady-state
interest rate compared to the complete market case (see, for example, Aiyagari, 1994).

HContrary to equation (40), unemployed workers face a rising consumption profile because of the
possibility of finding a job.
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inequality
E[MRISE R, 1] < 1.

Therefore, my model distinguishes between two types of households at each point in
time, which are labeled as “unconstrained” or “constrained”, depending on whether their

consumption satisfies or not a consumption Euler equation.!?

4 Calibration

I assume the following functional forms for preferences over consumption: u(c) = In(c)
for workers and @ = (¢!7%)/(1 — &) for capitalists, where the inverse of the intertemporal
elasticity of substitution is ¢ > 0. Table 2 provides the baseline model parameter settings.
In my baseline setting, while I target the Dutch economy, one of the leading countries in
term of contractual flexibility, the parametrization is fairly general for the euro area. I
target an economy with 15% of flexible jobs, which is a conservative benchmark of the
level of contractual flexibility for the Dutch economy but also for the euro area and the
U.S.13 Following the empirical analysis of the Appendix, I also target an unemployment
risk of 4.9% and 6.6% for permanent and flexible workers. Consistent with euro data over
the years 2006-2018 from the De Nederlandsche Bank (DNB), I target an economy with

an annual interest rate of 2% (Euribor - 12 months)."

Given these targets, I assign values for the parameters p?, p/, fP, f/, and 5. I set the
job-destruction rate for permanent and flexible workers to p? = 0.25 and p/ = 0.35. I also
set the job-finding rate for permanent and flexible workers to f? = 0.65 and f/ = 0.16,
respectively. As a result, the probability of losing a permanent and flexible job is 8.8%
and 29.4% in steady-state, which implies an expected duration of a flexible job of around

one year. However, as defined by the targets, the unemployment risk are 4.9% and 6.6%

2Compared to the RHANK model developed by Debortoli and Gali (2017), the number of con-
strained /unconstrained households changes over time in my model. However, in my model unconstrained
households do not have access to financial markets as it is the case of Debortoli and Gali (2017), where
unconstrained households can save while constrained households do not have access to financial markets.
This assumption allows Debortoli and Gali (2017) to make the distinction between “normal” households
who save and consume and hand-to-mouth households who always consume their current income. While
this is an important distinction for understanding the consumption dynamics of both households, in my
model I focus on the behavior of one group of workers: the workers under permanent employment.

13For instance, Katz and Krueger (2019) shows that the percentage of workers engaged in alternative
work arrangements — defined as temporary help agency workers, on-call workers, contract workers, and
independent contractors or freelancers — rose from 10.7 percent in February 2005 to possibly as high as
15.8 percent in late 2015. Although this definition does not include temporary workers and may include
jobs that are not “insecure”, I set a 15% of flexible jobs as lower bound for the U.S. but also for Europe.

14This will allow me to compare different economies with different shares of flexible jobs as the interest
rate would be equivalent among simulations.
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Table 2: Calibration of the Model.

Symbol Description Value
TARGET

ShareFlex Share of flexible jobs 15%
Ur Unemployment risk of permanent workers 4.9%
g Unemployment risk of flexible workers 6.6%
i Annual interest rate 2%
PARAMETERS

P Job-destruction rate permanent workers 0.25
ol Job-destruction rate flexible workers 0.35
s Job-finding rate permanent workers 0.65
! Job-destruction rate flexible workers 0.16
&) Discount factor [0.9947 — 0.9895]
o? Jw?P Constant loss upon employment permanent workers 90%
8 Jw! Constant loss upon employment flexible workers 90%
L Elasticity of substitution 6.000
w Share of constant prices 0.750
Q Capitalists’ home production 0.500
o Firm owners’risk aversion 0.283
0] Wage inertia (permanent firms) 0.948
nP JwP Vacancy cost permanent jobs (percent of wage) 4.5%
nf Jw’ Vacancy cost flexible jobs (percent of wage) 1.35%
~ Elasticity of matching function 2/3
xP Productivity permanent workers 1.02
T Reaction to inflation 1.5
e Interest rule inertia 0.85
1Ly Persistence productivity shock 0.95
He Persistence cost-push shock 0.95

for permanent and flexible workers. The parameter [ is set to match an annual interest
rate of 2%. Because the implied interest rate is different between models with and with-
out perfect unemployment insurance, I use two different 3 values to keep the interest rate

constant between models.

An important parameter is the constant loss upon unemployment. Bertay et al. (2022)
estimate that Dutch households experience a labor income decrease of around 10% when
they become unemployed. Therefore, I set the constant loss upon unemployment, 67 /w?
and 67 /w/, to a conservative value of 90%. This value is quite general; for example,
in the U.S., Chodorow-Reich and Karabarbounis (2016) estimate a consumption drop of

between 10% and 20% for households experiencing unemployment.

Without further guidance from Dutch data, I set the rest of the parameters based on
euro data. The elasticity of substitution, ¢, is set to 6, resulting in a mean markup rate
of 20% for wholesale firms. The Calvo price parameter, w, is set to 0.75, implying an
average duration of individual prices of four quarters, a value well within the range used
in euro area macro models (Christoffel et al., 2008; Gali and Monacelli, 2016). I set the
capitalists’” home production, €2, to 0.5, the capitalists’ risk aversion, &, to 0.283, the

wage inertia of permanent jobs, ¢, to 0.948. I set the vacancy cost to 4.5% of the wage of
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permanent workers and 1.35% for flexible jobs (70% lower when compared to permanent
jobs) (Abowd and Kramarz, 2003; Kramarz and Michaud, 2010). Since in the efficient
steady state the real wage of permanent and flexible workers should be the same, I use the
productivity parameter of permanent workers, x” to match the real wages. Thus, I set
x? = 1.02 (i.e., permanent workers are 2% more productive than flexible workers). As is
commonly done, I set the elasticity of the matching function to 2/3. About the monetary
policy rule, I set the reaction to inflation, 7y, to 1.5, and the interest rule inertia, p, to

0.85. Finally, I set the persistence of productivity shocks and cost-push shocks to 0.95.

5 Results

5.1 Understanding the Role of Flexible Jobs in the Economy

To understand the implications of flexible jobs in an economy like the one described in
Section 3, I study the economy’s response to a contractionary shock. Figure 2 shows
the reaction of nominal interest rate, inflation, and unemployment risk (for permanent
workers) to a contractionary productivity shock. My baseline specification is the model
with imperfect-insurance and 15% of flexible jobs in steady state (RHANK-2J). For com-
parison, I also examine three alternative models: (1) the model with perfect-insurance
but without flexible jobs (RANK); (2) the model with both perfect-insurance and 15%
of flexible jobs (RANK-2J); (3) the model with imperfect-insurance but without flexible
jobs (RHANK), as in Challe (2020).

In the RANK model, I show the standard response of inflation and the nominal interest
rate to a contractionary productivity shock (Gali, 2015). A contractionary productivity
shock results in an increase in inflation because there is the same aggregate demand for
goods, but a lower aggregate supply of goods. As a result, the central bank raises the in-
terest rate to balance the goods market. When I incorporate flexible jobs into the RANK
model, forming the RANK-2J model, the economy’s response remains qualitatively sim-
ilar to that of the RANK model. In other words, flexible jobs are largely irrelevant in a

perfect-insurance setting (see, for example, Cahuc and Postel-Vinay, 2002)

In contrast, the inflation and the nominal interest rate exhibit different responses in a
RHANK model, as documented in the HANK literature (Bilbiie, 2018; Challe and Ragot,
2016). The contractionary productivity shock decreases not only the aggregate supply of
goods (as in the RANK case), but also the aggregate demand of goods. This is because
workers who expect to lose his or her job with greater probability tends to consume less

in the present, leading to a decrease in aggregate demand. Under my parametrization,
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Figure 2: Impulse responses to a productivity shock.
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Notes: The figure shows the impulse response to a productivity shock under a monetary policy rule for
the inflation, nominal interest rate, and the unemployment risk of permanent workers. My baseline specifi-
cation is the model with imperfect-insurance and 15% of flexible jobs (RHANK-2J). I compared it to three
alternative models: (1) the model with perfect-insurance but without flexible jobs (RANK); (2) the model
with both perfect-insurance and 15% of flexible jobs (RANK-2J); (3) the model with imperfect-insurance
but without flexible jobs (RHANK). Proportional deviations stand for the percentage deviations of the un-
employment risk from the steady state value. Please refer to the calibration section for more details about
the steady state values.

aggregate demand falls significantly more than the aggregate supply of goods, leading to
a lower inflation rate. As a result, the central bank responds by decreasing the interest

rate to stimulate the aggregate demand and equilibrate the goods market.

In the RHANK-2J model, I find similar dynamics to the RHANK model. However, the
comparison of the unemployment risk between the RHANK and the RHANK-2J of perma-
nent workers reveals an interesting result: the unemployment risk of permanent workers
decreases from 17% in the RHANK model to 12% in the RHANK-2J model (when com-
pared to the same steady state value). This fall in the unemployment risk reduces the
precautionary motive of permanent households, leading to a lower decrease in aggregate
demand and inflation. As a result, the central bank decreases the interest rate to stimu-

late aggregate demand, but to a lesser extent than in the RHANK model.'®

To understand the reduction in unemployment risk in the RHANK-2J model compared to

15Tn general, the response of the nominal interest rate will always fall between the responses of the
nominal interest rate in both the RANK and the RHANK models for any parameterization of the model.
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Figure 3: Impulse responses to a productivity shock in the baseline model.
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Notes: The figure shows the impulse response to a productivity shock under a monetary policy rule for
the nominal interest rate, real wage, and employment under a model with imperfect-insurance and 15% of
flexible jobs in steady state (RHANK-2J). Proportional deviations stand for the percentage deviations of
the unemployment risk from the steady state value.

the RHANK model, Figure 3 shows the adjustment of the RHANK-2J economy in terms
of real wages and employment for the same contractionary productivity shock of Figure
2. Under a contractionary productivity shock, the real wage falls for both jobs, however,
the drop is steeper for flexible jobs. This leads to an increase in flexible job employment
and a decrease in permanent job employment (as shown by Equation 34). Compared to
the RHANK model, the total employment decrease less in the RHANK-2J model, and
therefore the unemployment risk also increases less (see Figure 2), resulting in a lower fall

in aggregate demand.

In the Appendix, I perform several robustness checks and confirm the role of flexible con-
tracts in reducing the unemployment risk fluctuations of permanent workers. Specifically,
I confirm that the unemployment risk for permanent workers exhibits a smaller increase
during a contractionary shock (as shown in Figure 2) and a smaller decrease in an ex-
pansionary productivity shocks. I also document that the results shown in Figures 2 and
3 are robust to different parametrization of the wage rigidity parameter, the monetary

policy rule, or shock characteristics, such as size, direction, and type.

Another important insight is that flexible contracts play a more significant role in reducing
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Figure 4: Monetary policy response and shock persistence.
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Notes: The figure shows the impulse response to a productivity shock under a monetary policy rule for the
nominal interest for two different values of the persistence of productivity shocks (uz): p. = 0.95, which
is the long-shock, and p, = 0.55, which is the short-shock. My baseline specification is the model with
imperfect-insurance and 15% of flexible jobs (RHANK-2J). I compared it to two alternative models: (1) the
model with perfect-insurance and without flexible jobs (RANK); and (2) the model with imperfect-insurance
and without flexible jobs (RHANK).

the unemployment risk fluctuations of permanent workers during long-lived shocks. Figure
4 shows the nominal interest rate response for two different values of the productivity-
shock persistence. When the shocks are long-lived (more than 10 quarters), as in my
baseline specification, the contribution of flexible contracts is substantial in the reduction
of the monetary policy response to aggregate shocks, as shown in Figure 2. However, when
the persistence of productivity-shocks is shorter than 10 quarters, or within the 2-years
window of monetary policy action, the contribution of flexible contracts is marginal. Be-
cause of search frictions in the labor market, flexible employment cannot adjust rapidly
enough during economic contractions to compensate for the decline in permanent em-
ployment. As a result, the monetary policy response becomes similar to the response in
a RANK model.

In summary, my results show that a small share of flexible jobs reduces the fall on aggre-
gate demand of the RHANK model through the unemployment risk of permanent workers.
This result is robust to different parametrizations of the model. In the next subsection, I

will show the consequences of flexible jobs in terms of volatility gains.
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5.2 Volatility Gains in an Economy with Flexible Jobs

To understand the consequences of reducing the unemployment risk fluctuations of per-
manent workers, I study the volatility gains of having a larger share of flexible jobs.!®
Figure 5 shows the standard deviation of output, employment, the nominal interest rate,
and inflation based on the RHANK-2J model for observed levels of contractual flexibility
in both Europe and the United States.!” To compare the different counterfactual simula-
tions, the standard deviation is expressed as a ratio relative to that of the RHANK model
(i.e., the RHANK-2J without flexible jobs), at which level the standard deviation is equal
to 1. The top-left panel of Figure 5 shows that the inclusion of flexible jobs in a RHANK
model leads to a steady decline in output volatility from a value of 1 in the RHANK model
to approximately 0.8 in the RHANK-2J model with 30% flexible jobs. When compared
to my baseline specification (15% flexible employment), the results suggest that flexible
employment reduces the standard deviation ratio to a value of 0.89, which implies a 11%
fall in the standard deviation of output. Furthermore, Figure 5 reveals substantial reduc-
tions in the volatility of employment, the nominal interest rate, and inflation. Flexible
jobs contribute to stabilizing aggregate demand, resulting in less pronounced fluctuations

in inflation and, consequently, lower interest rate variability.

To show that my results are plausible regarding output volatility, I use eurozone data
to run a regression of the standard deviation of GDP growth over the years 2010-2019
(that is, a measure of output volatility) against two measures of contractual flexibility:
the share of flexible jobs in 2012 (at the start of the sample period) and the percentage
change of contractual flexibility between 2012 and 2019. Figure 6 confirms that a larger
level of contractual flexibility helps to reduce the GDP volatility. I also compared the
regression estimates with my findings. A 15% increase in contractual flexibility in 2012,
starting from the sample’s average GDP standard deviation, led to a 28% reduction in
GDP standard deviation. However, when considering the GDP standard deviation of the
country with the lowest contractual flexibility as the starting point, the same increase

resulted in a 24% reduction in GDP standard deviation, closer to my estimates.'®

Although Figure 5 highlights the advantages of flexible contracts, they come at a cost

to flexible workers in terms of excessive fluctuations in employment. Figure 7 shows the

16T focus on volatility gains because welfare losses are usually associated with deviations from the
constrained-efficient steady state (as this model), which is usually approximated, when possible, through
the standard deviations of variables such as output, employment, and inflation (Bilbiie, 2008; Carreio
and Uras, 2021; Gali, 2015; Gali and Monacelli, 2016).

17See for example, Figure 6 (a) for eurozone data about contractual flexibility.

18From the regression associated to Figure 6 (a), I find a 8/'** = —0.0005395, which implies a GDP
volatility reduction of 0.00809 for every 15% increase in the level of contractual flexibility (15 x 0.0005395).
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Figure 5: Implied volatility of the model as a function of the share of flexible jobs.
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Notes: The figure shows the standard deviation of output, employment, the nominal interest rate, and
inflation as a function of the share of flexible jobs. The RHANK model is the baseline model, so I divide the
standard deviation of the variables under a RHANK-2J with different shares of flexible jobs by the standard
deviation of these variables in the RHANK model. I express the standard deviation as a ratio to those under
a RHANK model without flexible jobs, at that level the standard deviation is equal to 1.

relationship between the volatility of flexible employment over permanent employment as
a function of the share of flexible jobs. Since the RHANK model does not include flexible
employment, the volatility measure is zero when the proportion of flexible jobs is zero.
The unweighted graph shows the total employment volatility for each group of workers,

while the weighted graph shows the employment volatility per worker for each group.

In Figure 7, the unweighted graph shows that the volatility of flexible employment to
permanent employment is increasing in the share of flexible jobs. This finding is con-
sistent with the larger use of flexible employment (instead of permanent employment).
In contrast, the weighted graph shows that the volatility per worker is decreasing in the
share of flexible jobs. As flexible workers serve to absorb economic shocks, they need
to overcompensate in terms of employment fluctuations. Therefore, a higher number of
flexible workers aids in mitigating the volatility-per-worker ratio. Remarkably, my model
reproduces a volatility pattern that is largely consistent with the data. When compared
to my baseline specification of 15% flexible employment, I estimate that an increase in the
share of flexible jobs would reduce the standard deviation ratio to a value of 1.7, resulting

in a 70% increase in employment volatility (as shown in Figure 7). In the Appendix, I
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Figure 6: Cross-country relationship between contractual flexibility and GDP volatility.
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Notes: This figure shows the relationship between contractual flexibility and GDP volatility for 32 European
countries. I calculate the GDP volatility as the standard deviation of GDP growth over the years 2010-2019.

The percentage change of contractual flexibility (2019 vs. 2012) corresponds to the measure of workers under
a fixed-term contract. Data from Eurostat.

show that the worked hours volatility, which is a raw measure of employment volatility,

is 78% higher for workers under flexible contracts over the average worked hours volatility.

My findings in Figures 5, 6, and 7 suggest that while higher contractual flexibility reduces
output volatility, a few flexible workers suffer an extreme level of employment volatility.
Since workers are risk-averse, they are affected by high employment volatility. Therefore,

it may be the case that flexible contracts are welfare-decreasing.

5.3 Macro-Welfare Effects of Flexible Contracts

I measure how welfare changes when I consider a steady state with a different share of flex-
ible jobs (Kim and Kim, 2003; Schmitt-Grohé and Uribe, 2007). Because it is not possible
to arrive at an analytical approximation of the welfare function that allows me to decom-
pose welfare effects, my welfare measure is given by the discounted lifetime utility of an
average household (i.e., unconditional welfare).'® This is calculated with a second-order
approximation of the value function and evaluated at the model’s steady state (Figure 8
(a)) (Kim et al., 2008; Kim and Kim, 2003). To derive an alternative interpretation of
welfare improvements, I express the gains and losses of the agents in terms of consumption
equivalent (CE) variation (Figure 8 (b)), that is, the maximum fraction of consumption
¢ that the agents would be willing to forgo (in perpetuity) in an economy with A% share

of flexible jobs to join an economy with B% share of flexible jobs. Formally, £ must satisfy

In the context of macro models with household heterogeneity, there have been some advances in
welfare decomposition (see, for example, Bhandari et al., 2023). However, this is still ongoing research.
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Figure 7: Flexible employment volatility as a function of the share of flexible jobs.
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Notes: The figure shows the relationship between the volatility of permanent and flexible employment as a
function of the share of flexible jobs. The RHANK model is the baseline model and the RHANK-2J is the
model for the rest of the simulations. The left-figure shows the standard deviation of flexible employment to
the standard deviation of permanent employment. The right-figure shows the standard deviation of flexible
employment to the standard deviation of permanent employment weighted by the share of flexible jobs (to
compare the standard deviation between equivalent number of workers).

E gﬂkln@ﬁkms» — E[W/(€)] = E[W] = gﬁkln@iw, (42)

where ¢! and ¢P stand for aggregated consumption (from the central planner’s point of

view). Solving equation (42) for £, I find
¢ = exp((1 - B EWS] - EW/])) - L. (43)

Therefore, the CE variation is positive when the economy with B% share of flexible jobs
is the one with the highest welfare. This implies that the agents would require £ x 100
percent of consumption (extra) each period to be willing to remain in an economy with
A% share of flexible jobs.

Figure 8 (a) shows the relationship between welfare and the share of flexible jobs. I ex-
press welfare as a ratio to those under a RHANK-2J model without flexible jobs (i.e.,
a RHANK model), at which level the welfare is equal to 1. As Figure 8 (a) shows, the
relationship between the welfare measure and the share of flexible jobs is non-monotonic.
Starting from a model without flexible jobs, an increase in the share of flexible jobs raises
welfare by around 1%. However, a further increase in the share of flexible jobs leads to
a decline in welfare, although the welfare measure is lower than the baseline value (that
is, the welfare measure of lower than one) only when the share of flexible jobs is higher
than 10%. To further quantify the welfare consequence of flexible contracts, Figure 8 (b)

shows the welfare consequences of flexible contracts in terms of consumption equivalents.
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While the welfare gains of an economy with 5% of flexible jobs, relative to an economy
without flexible jobs, are 0.5 percent of lifetime consumption, the costs of a higher share
of flexible jobs are significant: 1.25 percent of lifetime consumption (for a 20% share of
flexible jobs).?

I compare my results with Cahuc and Postel-Vinay (2002). Cahuc and Postel-Vinay
(2002) study the desirability of temporary jobs, which are a form of flexible jobs, from
a welfare point of view and calculate welfare as a function of the number of short-term
contracts authorized by the government and the fixed cost of terminating any contract.
Although my model is different, I estimate that my welfare changes are close in magnitude
when compared Cahuc and Postel-Vinay (2002) (between 0.5% and 1% for 15% change
in the share of temporary jobs). However, my results contrast with those of Cahuc and
Postel-Vinay (2002), who find that temporary jobs are always welfare-increasing. While
my model assumes an imperfect-insurance setting, Cahuc and Postel-Vinay (2002) assume
a perfect-insurance setting. To explore the impact of this assumption on the relationship
between flexible jobs and welfare, I also estimate my model under a perfect-insurance
setting in the Appendix. Figure A5 shows that flexible jobs are always welfare-increasing.
This is because, in a perfect-insurance setting, workers are fully protected against any
risks associated with flexible jobs, such as the risk of job loss. Therefore, the poten-
tial costs of contractual flexibility, such as reduced job security, are not important in a
perfect-insurance setting, and the benefits of flexible jobs, such as greater wage flexibility,

are fully realized.

I perform several robustness checks and confirm that the results shown in Figure 8 are
robust to different parameterizations of the wage rigidity parameter or the monetary policy
rule. To understand the factors behind such a pattern in Figure 8, I examine the standard
deviation of important model variables in Appendix B. I do this because movements
around the efficient steady state are costly for households, and thus higher volatility is
associated with a lower welfare measure. I conclude that the excessive fluctuations in
flexible employment most likely explain the non-monotonic relationship between welfare

and the share of flexible jobs.

20To put these numbers in perspective, I use the results of Bayer et al. (2019). In a DSGE model
with precautionary savings and two assets to smooth consumption, Bayer et al. (2019) estimate that one
standard deviation increase in household income risk (i.e., an increase in the variance of income shocks
of 54%) depresses welfare equivalents to 0.27 percent of lifetime consumption on average.
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Figure 8: Welfare as function of the share of flexible jobs.
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Notes: The figure shows the relationship between welfare and the share of flexible jobs. I approximate
the utility function up to a second order to calculate welfare, and I focus on the unconditional welfare to
rank the counterfactual simulations with different share of flexible jobs. I express welfare as a ratio to those
under a RHANK model without flexible jobs, at which level the welfare is equal to 1. Figure (a) plots a
welfare measure. Figure (b) plots the consumption equivalent (CE) variation, that is, the maximum fraction
of consumption ¢ that the agents would be willing to forgo in an economy with A% share of flexible jobs to
join an economy with B% share of flexible jobs. The units are in consumption perpetuities.

6 Concluding Remarks

This paper has analyzed the macro-welfare implications of flexible contracts. To quantify
the role of flexible contracts in stabilizing the economy, I have used a New Keynesian model
that features an endogenous income risk arising from the combination of precautionary
saving motives and the endogeneity of labor market transitions. As a result, I find that
a even small share of flexible contracts can rapidly reduce aggregate demand fluctuations
in the economy, which enhances welfare outcomes. However, this welfare-enhancing role
of flexible contracts comes at a cost to flexible workers, resulting in substantial employ-
ment volatility for this group. This trade-off between the overall volatility of the economy
and the employment volatility of flexible workers leads to a non-monotonic relationship

between welfare and the share of flexible contracts in the economy.

My results have important policy implications for a wide range of developed countries that
have growing and large flexible sectors. Specifically, these results highlight the importance
of flexible contracts in stabilizing the business cycle. However, policymakers must ensure
that all workers benefit from these contracts. In addition, my results suggest that flexible
contracts, fiscal stabilizers, and unemployment insurance can complement each other as

macroeconomic policies to reduce output volatility.
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APPENDIX

A Figures and Tables

Figure A1l: Impulse responses to a cost-push shock.

Cost-push shock 2 1 Inflation
~ =
| g
%} o 05
508 2
Sos g o
@ =
S04 2 , s RHANK-2J
2 5§05 RHANK
= ©
202 2 RANK
5
0 g U
0 10 20 30 0 10 20 30
Quarters Quarters
20 Nominal interest rate ;\gzynemp. risk (permanent workers)
2 s
.§ é 20
a 0 215
2 $
< < 10
g -20 5 .
£
s S
= -40 S o
0 10 20 30 o 0 10 20 30
Quarters Quarters

Notes: The figure shows the impulse response to a cost-push shock under a monetary policy rule for
inflation, nominal interest rate, and the unemployment risk of permanent workers. I consider three models:
imperfect insurance with only permanent jobs in steady state (RHANK); imperfect insurance with a 15% of
flexible jobs in steady state (RHANK-2J); and perfect insurance limit with only permanent jobs in steady
state (RANK). Proportional deviations represent the percentage deviations of the unemployment risk from
the steady-state value.

Figure A2: Impulse response to a productivity shock for different degrees of wage rigidity
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Notes: The figure shows the impulse responses to a productivity shock for the nominal interest rate,
the real wage of permanent workers, the unemployment risk of permanent workers, and the employment
for permanent workers under a model with imperfect insurance and 15% of flexible jobs in steady state
(RHANK-2J). Proportional deviations stand for the percentage deviations of the unemployment risk from
the steady state value.
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Figure A3: Welfare as function of the share of flexible jobs for different values of the loss
upon unemployment.
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Notes: The figure shows the relationship between welfare and the share of flexible jobs for different values
of the loss upon unemployment. Panel (a) assumes a loss upon unemployment of 20% (the baseline value is
10%). Panel (b) assumes a loss upon unemployment of 0% (so, it is a RANK-2J when the share of flexible
jobs is positive). I express welfare as a ratio to those under a RHANK/RANK model without flexible jobs,
at which level the welfare is equal to 1. I use the RHANK-2J/RANK-2J for the rest of simulations.

Figure A4: Impulse responses to an expansionary productivity shock.
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Notes: The figure shows the impulse response to a productivity shock under a monetary policy rule for the
inflation, nominal interest rate, and the unemployment risk of permanent workers. My baseline specification
is the model with imperfect-insurance and 15% of flexible jobs (RHANK-2J). I compared it to two alternative
models: (1) the model with perfect-insurance and without flexible jobs (RANK); and (2) the model with
imperfect-insurance and without flexible jobs (RHANK). Proportional deviations stand for the percentage
deviations of the unemployment risk from the steady state value (see calibration section for more details
about the steady state values).
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Figure A5: Welfare and standard deviation of important variables of the RANK-2J model.
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Notes: The figure shows welfare and the standard deviation of employment, inflation, flexible employment,
and inflation as a function of the share of flexible jobs. I assume that the income upon job loss is 0%, so
the simulations correspond to a RANK-2J model. I express welfare as well as the volatility measures as a
ratio to those under a RANK model without flexible jobs, at which level welfare or the volatility measure is
equal to 1.

Table A1l: Characterization of flexible contracts in the Netherlands.

Volatility worked hours  Volatility gross wage Unemp. (next year)

(1) (2) (3)

Flexible contracts 0.155%** 0.0133*** 0.0165***
(0.000279) (0.000191) (0.000311)
Mean (dependent variable) 0.198 0.436 0.049
Controls:
Worker FE Yes Yes Yes
Industry x year FE Yes Yes Yes
Polynomial term age Yes Yes Yes
Months flexible contract Yes Yes Yes
Observations 41,059,546 41,059,546 34,772,891
R2 0.611 0.717 0.327

Notes: This table characterizes flexible contracts. I run the following the regression @Q;; = p1ier 1 X8 +
o + €, where @Q;; may be any of the following variables: the volatility of worked hours within a year, the
volatility of the gross wage within a year, and a dummy variable for being unemployed next year; 151” is a
dummy for employment under a flexible labor contract at the end of year; X includes a polynomial term on age
(normalized to 40 years old), number of months under a flexible labor contract within a year, and industry-year
fixed effects; a; are worker fixed effects; Finally, €; ; is the error term. I consider workers from 25 to 55 years old.
I drop extreme values. Robust standard errors at the worker level. t-statistics in parentheses. Data selection is
described in Section 2 for further reference.
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Table A2: Difference in the nominal interest rate reaction for a model with and without
flexible jobs under different parametrizations of the monetary policy rule.

Monetary policy rule: i, — i = i, (i-1 — 1) + (1 — ptr) o + &
Panel A: Productivity shock Interest-rule inertia: fu,
Pr = e =025 pr =055 pr =075 pr=08 p=0.95

Reaction to inflation: ¢,
Annual basis points:

¢r =15 12.14 11.48 10.77 9.32 7.70 4.22
¢r = 2.5 6.59 6.54 6.44 6.16 5.68 4.11
¢r = 3.5 5.47 5.52 5.46 5.36 5.11 4.08
Or =45 4.98 5.08 5.02 5.00 4.84 4.07

Panel B: Cost-push shock

or =15 12.27 11.59 10.83 9.35 7.73 4.29
Or =25 6.69 6.62 6.51 6.20 5.71 4.18
Or = 3.5 5.56 5.60 5.53 5.42 5.15 4.15
Or = 4.5 5.07 5.15 5.09 5.06 4.88 4.13

Notes: This table shows the difference in the nominal interest rate reaction for a model with and without flexible
jobs under different parametrizations of the monetary policy rule. I compare two models with imperfect-insurance,
one without flexible jobs (RHANK) and the other one with flexible jobs (RHANK-2J). The difference is calculated
as the maximum difference over a 30 quarters-period of the interest-rate reaction for a productivity shock (panel
A) and cost-push shock (panel B). The bold cell represents the benchmark value under the main parametrization
(Figure 2).

B Understanding the Factors Behind Welfare Changes

In order to understand the factors behind such pattern in Figure 8, I study the stan-
dard deviation of important variables of the model. As documented in the literature
of optimal monetary policy (15; 25; 32; 33), maximizing the welfare function is equiv-
alent to minimizing a loss-function, which is usually approximated (when possible) by
a linear combination of the volatility of important variables of the model. Although
in this case, it is not possible to arrive at an analytical approximation of the welfare
function that allows me to decompose welfare effects, the aggregate welfare movements
can be described in terms of the standard deviation of employment and inflation. Since
movements around the efficient steady state are costly for households, higher volatility

is associated with a lower welfare measure.

Figure A6 displays the welfare measure for a wider range of values for the share of flex-
ible jobs (top panel) and the standard deviation of employment, inflation, and flexible
employment. Figure A6 (top-panel), which is Figure 8 for a wider range of the share
of flexible jobs, shows that the welfare measure increases when starting from a setting
without flexible jobs to a level of around 1.01, to then steadily decrease up to a level of
0.94 (around a 60% share of flexible jobs). After this level, the welfare measure starts

to increase again until to achieve a similar welfare level to the setting without flexible
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Figure A6: Welfare and standard deviation of employment and inflation.
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Notes: The figure shows the welfare measure and the standard deviation of employment, inflation, and
flexible employment as function of the share of flexible jobs. I express welfare as well as the volatility
measures as a ratio to those under a RHANK model without flexible jobs, at which level welfare or the
volatility measure is equal to 1.

jobs.

I can explain this non-monotonic behavior of the welfare measure by studying the evo-
lution of the standard deviation of the variables shown in Figure A6. Figure A6 shows
that the volatility of all variables except flexible employment decreases over the interval
(0% — 40%), suggesting a higher welfare measure. However, the volatility measure of
flexible employment increases rapidly over the same interval, from a level of 1 (under
the RHANK model) to a level of around 10, when the share of flexible jobs is 40% (note
that these are implausible values for the share of flexible job). This higher volatility for
flexible employment helps to explain the decline in welfare over the interval (0% — 40%),

despite the decrease in the volatility of other important variables in the model.

Consistent with the previous explanation, welfare starts to rise when the volatility of
flexible employment falls. After the share of jobs is larger than 40%, the volatility of
flexible employment starts to rapidly fall, as a larger number of flexible jobs secures a

lower-adjust per worker (consistent with Figure 7 (weighted)). This would imply a higher
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welfare measure. However, this movement is partially off-set by the rising volatility of
inflation, a usually important component of the welfare-loss function (34). As a result,

welfare starts to increase again after the share of flexible jobs exceeds 60%.2!

C Social Welfare Function

To decentralize the efficient allocation, I derive the constrained efficient steady state by
maximizing the joint welfare of households and capitalists subject to the initial condi-
tions, the law of motion for inflation and the price dispersion index, and the relationship

between employment and vacancies. I write the social welfare function as
W, = Up + BEJ[WY, (Ad4)

where U; = nPu(w?) + nf u(w]) + (1 — ny)u(8,) + AOG(CF) and O is the relative welfare
weight of capitalists (25). The efficient allocation is then the solution to

Wt(”?—l? n{—h JAVERH Zt) = max {Ut + 5Et[Wt+1(nf, n{, Ay Zt+1)]},

5 0P apd nP nd
{ptzwt YWy 5Ty y 1 }

subject to

Ar=1-w)(p) " +wd+m) A,

mPe;

Lt —(- pp)nf_ll
t )

- 1

;I —(- Pf)nfll o
t .

mfe]

In the efficient allocation, the optimal resetting prices needs to be equal to one (no price
distortions in steady state), so p; = 1. The former result along with the initial conditions
(no distortions) leads to an allocation with zero inflation and symmetric wholesale prices,
(m, Ay) = (0,1), for all . Given this and the FOCs, the value of w? and w{ satisfies:

W) ul(wl) AL

w(ce) w(ce)

21Eventually, welfare becomes larger than 1, which means that an economy with only flexible contracts
is better than an economy with only permanent jobs (better adjustment).
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Equation (A45) states that the efficient wage w; is that which equates the marginal
utilities of permanent workers and flexible workers. From the FOCs with respect to n?
and n!, I can get the forward recursion for the constrained-efficient job-finding-rate for

permanent and flexible workers

(5777 =<(m;l“”) (1-9) [x —up A0 = U0 “(5”]

u'(wf)

(A46)
MR[SSS( tsfl)ﬁ(l - ’Y) f—fl] .

+ (1= p°) E,

I decentralize the efficient allocation in steady state now. First, the efficient allocation
has (pg, m¢, A¢) = (1,0, 1), which eliminates the price dispersion in the wholesale prices.
Second, I set 7V = 1/1 to get a ¢; = 1 and thus correct for monopolistic competition.
Third, Iset (757, 71/, T') in such a way of making the job finding-rate (equation (17)) and
the constrained-efficient job finding-rate (equation (A46)) equivalents in steady state.

So, I get
u(wy) — u(dy)

T=——Cwn (A47)
oy, (@=y)[1-p01-p")]

T T TR ) ) (A48)

Tl,le (1_’7)[1_ﬁ(1_pf)] (A49)

1B = pN)(1 =y f)
Equation (A47) corrects for the lack of insurance and equations (A48) and (A49) correct

for congestion externalities in the labor market.
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