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Abstract
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are reform packages and sequencing. The unofficial sector is a major determinant of the sign,
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considered when Bayesian estimating the model. Regarding the long run, both labor and
product market reforms considerably increase output, although labor market reforms are
more successful in decreasing unemployment. Nevertheless, there are short-term costs, for
example, a decrease in household consumption, net exports or output, or a decrease in
competition. Combining reforms, especially with product market deregulation, are good at
reducing short-term costs. Finally, concerning the speed of adjustment, it is usually better to
start with a labor market reform.
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I. MOTIVATION AND LITERATURE

Lackluster growth in the aftermath of the global financial crisis coupled with limited scope
for further macroeconomic stimulus has renewed interest in the impact of growth-enhancing
structural reforms. For example, the President of the European Central Bank (Mario Draghi)
recently noted that, in addition to monetary policy, "structural reforms are key" for achieving
prosperity.! At the same time, IMF (2014) also argues that product and labor market dereg-
ulation (promotion of competition, relaxation of hiring and firing regulations) can yield a

sizeable growth dividend.

Important contributions to the literature on structural reforms include Blanchard and Gali
(2010), Kugler and Pica (2004), Berger and Danninger (2005), Boken and Hallett (2008),
Fernandez-Villaverde et al. (2014) and Cacciatore and Fiori (2016), among others.? Ac-
knowledging that product and labor market regulation are an integral part of a country’s
competitiveness, several authors extend the analysis to an open-economy setting. Recent ex-
amples include Lusinyan and Muir (2013), Andres et al. (2014), Vogel (2014), Eggertson et
al. (2014), or Cacciatore et al. (2016a).

Additionally, there is a lot of attention on tax evasion. The last “T” in the “three Ts” that
were discussed by the Group of Eight at their summit in 2013 was tax;%in particular, they
emphasized the importance of fighting tax evasion. Also, G20 leaders in November 2015

endorsed some steps in order to crack down on evasion of taxes.*

Tax evasion is the major part of shadow economy, in company with avoiding regulations.

"Monetary Policy and Structural Reforms in the Euro Area

ZPapers which consider either product or labor market deregulation include Nicoletti and Scarpetta (2003),
Besley and Burgess (2004), Conway et al. (2005), and Ebell and Haefke (2009), for instance. Alesina et al.
(2005) or Estevao (2005) mainly investigate other than growth (investment, wage) impacts of reforms. Gali
(2011) study the impact of fiscal consolidation and an increase in competition on productivity. Also, Cacciatore
etal. (2016b) examine optimal monetary policy in a monetary union in the presence of product and labor mar-
ket regulation. In addition, Gomes et al. (2013) explore the effects of increasing competition in the labor and
services markets. Finally, Gnocchi et al. (2015) find that labor market reforms influence business cycles, while
Cacciatore et al. (2016a) focus on the role of business cycle conditions when studying the consequences of
product and labor market reforms. As well, we would like to note that in this paper we do not review empirical
literature on labor and/or product market regulations in detail.

3E.g. The Economist published an article on 22 June 2013 with the title of The G8 summit: T time.

4See a note on OECD’s contribution for instance.

3In our paper the terms shadow, informal, underground and unofficial are interchangeable.


https://www.ecb.europa.eu/press/key/date/2015/html/sp151214.en.html
http://www.oecd.org/g20/meetings/antalya/g20-leaders-endorse-oecd-measures-to-crackdown-on-tax-evasion-reaffirm-its-role-in-ensuring-strong-sustainable-and-inclusive-growth.htm

Notably, as Schneider et al. (2010) points out, shadow economy is mostly related to taxation
or legal requirements in general.® We are aware of only one paper, Charlot et al. (2015),
however, which looks at the macroeconomic effects of labor and product market reforms

in the presence of informality, and, to the best of our knowledge there are no papers which
combine informality with openness.” Nevertheless, there are several reasons to believe that
the informal sector, and its interaction with openness, must be considered when studying the

macroeconomic impacts of structural reforms.

The informal sector is, by definition, beyond government’s reach, and will therefore not be
directly affected by product or labor market deregulation, or indeed by any other government
policies like taxation. Thus, the larger the unofficial sector, the smaller the fraction of the
economy directly impacted by government actions. In the absence of any linkages between
the formal and informal sectors, the overall macroeconomic effects of labor and product mar-
ket deregulation would therefore always increase with the relative size of the formal sector
("composition effect"). However, there are important linkages between the formal and infor-
mal sectors, and product and labor market deregulation are therefore likely to have significant
feedback effects ("substitution effect"). Deregulation may reduce incentives for firms and
workers to operate in the informal sector, and thus increase the relative size of the formal
sector. There is also a productivity differential between the two sectors which can magnify
the impact of structural reforms (Farrell 2004; Bailey et al. 2005; or La Porta and Shleifer
2008). On the other hand, some authors (e.g. Boeri and Garibaldi 2007) argue that the infor-
mal economy acts as a shock absorber, so, it reduces the overall impact of adverse macroeco-
nomic shocks on unemployment. A version of our model calibrated to an emerging market
economy confirms that the informal sector has a major impact on the sign, and magnitude of

macroeconomic effects of structural reforms.

Though difficult to estimate precisely, what evidence exists suggests that the informal sector
in many countries is sizeable, and it is more significant in emerging or low-income countries
than in advanced economies (Schneider et al. 2010). For instance, Schneider (2005) esti-

mates that 16 percent of OECD countries’ GDP and 41 percent of African countries’ GDP is
informal. The share of employment in the informal sector might be even higher (60.5 percent

in Africa), suggesting that firms operating in the informal sector are concentrated in relatively

6See Appendix A for precise definitions.

"When studying public policies in general, shadow economy is not rarely ignored. Exceptions are Batini et al.
(2011) who explore optimal monetary policy taking a shadow sector into account, or Thrig and Moe (2004)
on the impacts of taxation on the shadow economy. As well, Pappa et al. (2015) revisit fiscal multipliers in the

presence of tax evasion and corruption.



labor-intensive industries (Schneider 2012). The very size of the informal economy in several
countries also suggests that it could have important implications for the impacts of structural

reforms.

This paper revisits the macroeconomic impacts of product and labor market reforms in an
open-economy dynamic general equilibrium framework with formal and informal sectors. In
addition to the long-run effects, we examine the path to the new post-reform equilibrium to
gauge the size of any short-run costs associated with the reforms. While doing so, we mainly

concentrate on joint reforms and sequencing.

Our paper is closely related to the study by Charlot et al. (2015). We expand on their analysis,
however, by (i) looking at the impacts of product and labor reforms in an open-economy
setting; (ii) explicitly modeling the short-run as a transition to the post-reform equilibrium
(rather than treating short- and long-run independently); (iii) elaborating on the importance
of interactions between different reforms and sequencing; and (iv) also slightly broadening
the characterization of the informal sector.® Our study is also strongly linked to Cacciatore
etal. (2016a) and IMF (2015b) who examine the short- and long-run impacts of several
product and labor reforms, also including joint reforms. They do that in an open-economy
model, nevertheless, (i) we also incorporate a shadow sector in the framework, and (ii) study
sequencing of policies. Regarding sequencing, Khera and Tulin (2017) in a forthcoming

work also explore labor and product market policies in India.’

The structural reforms we consider are permanent and unexpected reductions in the level

of product and labor market regulations in the formal sector. Specifically, we assess the im-
pacts of a decrease in the cost of hiring, a reduction in the bargaining power of workers, and
a fall in firms’ cost of entering the market. Examples of hiring costs include training or ad-
ministrative costs. The bargaining power of workers, a form of employment protection, is
mainly related to the level of unionization. Examples of entry costs include the cost and time
involved in registering a new business. Papers without a shadow economy consider similar

deregulation policies, however, not in the formal sector, but in the economy as a whole.

To illustrate our findings, we estimate the model, using Bayesian estimation techniques, on

South Africa, a country with a relatively small informal sector compared to other emerging

8Informality in Charlot et al. (2015) is defined as tax evasion and lower level of regulation.
°In addition, Asturiasa et al. (2016) examine sequencing of trade and product market policies. Also, Kugler

and Pica (2004) find that entry barriers in the product markets mitigate the impact of labor market deregulation.



Figure 1. Level of labor market deregulation. The EPL index shows the strictness of employ-
ment protection (individual and collective dismissals of regular contracts) published by the
OECD.

Figure 2. Level of product market deregulation. The OECD’s Product Market Regulation indi-
cator measures the degree to which policies promote or inhibit competition in areas of the
product market where competition is viable.
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countries'?, and where structural reforms are at the forefront of policy debate.!! Also, unem-
ployment in South Africa is large and persistent. This is true in spite of the fact that the labor
market is relatively less regulated in a cross-country comparison. Nevertheless, South African
goods markets are among the most regulated in the world. A companion paper by Anand and
Khera (2016) use a similar model to ours to study India, where the size of the informal sector

is very high.

Our results suggest that, in the long run, both labor and product market reforms imply a sig-
nificantly positive impact on South African output. Nevertheless, labor market reforms are
somewhat more successful than product market reforms at reducing unemployment. Struc-
tural reforms reduce informality by increasing employment in the formal sector, but have
little impact on the absolute level of employment in the informal sector. Short-run costs in the
transition are non-trivial, and include a decline in consumption, exports or output, a reduction
in wages, or lower competition. Combining reforms, especially with product market deregula-
tion, are good at reducing short-term costs. Finally, concerning the speed of adjustment, it is

usually better to start with a labor market reform.

The rest of the paper is organized as follows. We describe the model in detail before dis-
cussing calibration and estimation. We then analyze a number of policy experiments that
assess the long- and short-term impacts of individual reforms, reform packages, as well as

sequencing; with a focus on the latter two. We conclude with a brief summary of our findings.

II. THE MODEL

The model is a small open-economy dynamic general equilibrium model with unemployment
due to hiring costs and wage bargaining following Blanchard and Gali (2010), and endoge-
nous firm entry like Bilbie et al. (2012). The main novelty is the distinction between formal
and informal sectors in the labor and goods markets. On the one hand, it means tax evasion

in the underground economy, on the other hand, in line with Williamson (1975), the level of

10The share of informal GDP in total GDP in South Africa is 28.4 in Schneider (2005), and 24 percent in IMF
(2017). The share of informal employment in total employment varies between 15.8 and 34.6 percent (Table 3),

also, the number of informally employed people increased by 400 thousand since 2010 (SSA 2017).
See e.g. IMF (2014), or IMF (2016).
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regulation is lower in the informal sector. Also, openness is only a consideration in the formal

sector. 12

Figure 3. The structure of the model
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and bonds
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The household sector is standard; there is a representative infinitively living household that
maximizes the expected discounted lifetime utility of consumption. However, consumption
is an aggregate of home and foreign produced goods, while home produced goods are an
aggregate of goods produced in the formal and informal sectors. Then, as regards the budget
constraint, labor income originates from both the official and unofficial economies; while the
former is taxed. Also, the household owns all the firms, and so finances new firms’ entry cost,

in both sectors, which is equal to the expected discounted future profit-stream of firms.

Both formal and informal wholesale good producers produce an intermediate good by a
Cobb-Douglas production function. Both pay not only the cost of labor and capital as usual,
but additionally a hiring cost of newly hired workers, while labor follows a law of motion
similarly to that of capital. Next, as regards retailers, due to endogenous entry, their number is
not normalized to one, but is related to the law of motion of the number of firms. Additionally,
the number of firms, in both the official and unofficial sectors, endogenously affect price

markups.

12Figure 3 shows an overview of the model’s structure. Notation is as follows: F for formal, I for informal, H for

home, f for foreign (import), W for wholesaler (intermediate), and R for retailer (final).
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Now, turning our attention to regulation, i.e. rigidities related to hiring, bargaining and entry,
the crucial point is that they are lower in the shadow. On the one hand, formal-sector firms
incur greater hiring costs than do firms in the informal sector. These costs can be associated
with training to make up for educational or experiential deficits on the worker’s part, but
they might reflect as well administrative costs such as the time spent on hiring. Then too,

the bargaining power of workers in wage setting is higher in the formal than in the informal
sector. The strength of unions in the formal sector might be at play here, but this relative
bargaining clout can also be related to the sector’s legal environment, which provides more
rights for workers than firms in setting wages. Employment protection might also be reflected
in the fact that the probability of firing is relatively lower in the formal sector. Furthermore,
registering a new company is costly, in terms of both money and time; formal entry costs are
larger than informal ones. Finally, price mark-up is higher and firm exit rate, similarly to the

dismissal rate of workers, is lower in the formal sector than in the underground economy.

Alongside differences in regulation levels, other features serve to distinguish the two sectors.
Notably, only formal sector’s labor income falls under the taxation umbrella. Also, by virtue
of administrative regulations in the formal sector and lack of financing in the informal sector,
the government can only purchase formal goods and investment is also a function of formal
goods only. As well, labor productivity in the informal sector is lower than in the formal
sector. Finally, formal goods are traded abroad, but informal goods are not, which is likely
to be explained by the fact that entering the foreign markets requires meeting certain legal
obligations. The fact that only formal goods are traded abroad constitutes the main example

in our model of interactions between the shadow economy and openness.

At this point, we start to describe the model in detail, which is called STRESS that stands
for Structural Reforms and Shadow Sector. It also reflects the need for (stress of) structural
reforms that each country faces today, especially in the presence of a (large) shadow economy.
Please note that whenever the formal maximization is parallel to the informal one, we only

detail the former.

A. Representative household

There is a representative infinitely living household with perfect foresight that maximizes

expected discounted lifetime utility of consumption C;:

(o)

maxEy Y. B, UC) 1)

=0
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The contemporaneous utility is given by U[C;] = (1 —hc)In(C; —C,—1), where f3 is the discount

factor, ¢, is the preference shock and /c € (0,1) is the external consumption habit parameter.
This functional form ensures that habit persistence does not affect the long-run equilibrium.
The household faces a budget constraint in every period:

C,+RER,B, + D, + Ng,entryﬁ, + thentrym + Tax; =

1+, 1+i R R
= DEB p RER[_IBt_] + Dt—l +NF’[PrOfFJ +N[7[Pr0f17[ —|—
t t
+Prof, + Profly + (1 — tp )WELr; + WhLy + WUU; + Yip, )

As usual, the household consumes an aggregate consumption bundle C; and saves. Savings
can be in the form of foreign bonds B; or in home bonds Dy; all markets are complete. RER;
is the real exchange rate and DEP, is the depreciation rate of the nominal exchange rate. Nom-
inal interest rate on home bonds i; is determined by the central banks’ Taylor rule, while
nominal interest rate on foreign bonds 77 depends on the exogenous foreign interest rate, on
the one hand, and on an interest rate premium related to the relative amount of foreign debt
holdings, on the other hand, following Schmitt-Grohe and Uribe (2003).

The household owns wholesaler and retailer firms, denoted by W and R, respectively, so

the firms’ respective profits return to the household. Because the retailer profit means one
firm’s profit, it is multiplied by the number of retailer firms. At the same time, there is no
endogenous entry at the wholesaler level, or, to put it another way, the number of wholesaler
firms is normalized to one. Endogenous firm entry at the retailer level also explains why the
household finances entry costs (entryr, and entry; ;) of new firms Ng . and N,’ft. Firm exit is
exogenous with sectoral bankruptcy rates O and &;. Thus, the laws of motion for the number

of retailer firms are:

Nr; = (1—8;)(Nps—1 +NE,) 3)
Nig=(1—61)(Nis—1 —i—NE,) 4)

Here, we assume that a firm, which enters in period t, starts to operate in period t.

Besides profit, the household earns labor income from working in the formal sector (Lr;)

or in the informal sector (L; ), or it receives social benefits WU;, which is an exogenous
shock, if it is unemployed. WF; and W1, are the sectoral real wages; although only the formal
sector’s wage is subject to income 7Tr; which is an exogenous variable. The household also

pays a lump-sum tax Tax; to close the model. Finally, Yy p; denotes home production.



14

Given the utility function and the budget constraint, two Euler equations follow, one for each

bond holdings:

1+
B(Ci —heCi1)E; [%] = E; [m18c.] 5)
1+
B(C; — heC,_1)E; [%DEPIH} = E; [m18cy] (6)
t+1 t

In the second Euler equation, which refers to foreign savings, the depreciation rate of the

nominal exchange rate is also taken into account.

The aggregate consumption bundle C; consists of home-produced goods Cp ; and foreign-
produced (imported) goods Cy,, and is given by:

n

=t =
C = ocﬁCH’]t +(1—a)ﬁcf’t’ (7
where o € (0, 1) can be interpreted as a measure of home bias, or one could think of 1 — « as

the import ratio which captures the degree of openness. 11 > 0 is the elasticity of substitution

between home and foreign produced goods.

Total cost spent on home- and foreign-produced goods is minimised. As a result, the demand
functions and the aggregate price level F; - a composite of home price Py, and foreign (im-

port) price Py, - are:

P -1

Cus = oG, <L) ®)
2
Py -n

Cri=(1-a)C (%) )

t

1

P =[apy "+ (-] (10)

The relevant inflation rates are defined as follow:

P,
= — (11)
B
Py ;
TH; = : (12)
! Py
P
L (13)

T =
f?t PfJ— 1
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Similarly to aggregate consumption, home consumption Cp ; is also a composite, namely, it is
a composite of goods produced in the formal sector Cr; and goods produced in the informal

sector Cp;:

n
u—1 p=17 u=T

1 — 1
Chg = |0FCp + (1 - )G, f (14)

where @ € (0, 1) represents the weight of formal sector goods in the basket, and pt > 0 is the

elasticity of substitution between sectoral goods.

Total cost spent on formal and informal goods is minimised, which implies the demand func-

tions:
P —u
Cry = 0Cy, <%) (15)
H t
P —u
Cry=(1—)Cy, (%) (16)
H t

Also, as a result of optimization, we can specify the price of home goods Py ; as a function of

Pr; formal and P, informal price levels:

1
Pus = 0P M+ (1 - @)p | (17)

Relevant inflation rates are:

Pr;
Tpy = —— (18)
! Pr; 1
Pr;
77,']7 = : (19)
TP

B. Capital producer

The capital producer owns physical capital, and, by investing, produces new physical capital.
Investment is subject to a capital adjustment cost. This set-up follows that of Bernanke et al.
(1999).

The capital law of motion is standard, except that the price of investment is not equal to the

general economy-wide price level:
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Piyy, 2
P 51
K=(1-8)K_+ 2t Py ( il —6) K, (20)

P 2 K
This is because only goods produced in the formal sector can be used for investment, by
K1

2
PNVt
. -5 . . . .
assumption. The ‘p’% ( P25 ) K;_1 capital adjustment cost is zero in the long run, but

varies around the steady state, with ¢;yy being the capital adjustment cost parameter and &

the depreciation rate of physical capital.

The capital producer invests such that its profit is maximized:

Piny.s 2
P 51 P
maxQ, 4 WV, PNy < Rt 6) K IZV,I )’ 21

b 2 Ki—1 !
where O is the price of physical capital.

As a result, the Tobin-Q equation follows:

Piyy,
| T s)) 2 22
Or | 1=y K = (22)

Also, because no arbitrage is possible, the following condition holds:

E, L+ _ EtRKtJrl +(1—6)0rt1

23
Tr1 O 23)

This condition means that the real return on saving in home bonds must equal the net return
on saving in physical capital, which is the ratio of the sum of the current period’s physical
capital price level and real rental rate of capital RK; and previous period’s physical capital

price level.

Finally, aggregate investment, like aggregate consumption, is a composite good. Notably, it is
a composite of home produced and imported goods:

n-—1
n

1 1
L=lanly +(1—a)il,] (24)

where o € (0,1) and i > O represent the same parameters as before. Nevertheless, we would

like to stress that home investment is a function of formal goods only, which explains the
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fact that the home demand function depends on the formal goods’ price level and the price of

investment does not depend on the informal goods’ price level either:

P -1
I, = o, ( b ) (25)
’ Pinv,
Pf.z -
INV. ¢
1
Pivve = |abt, T+ (1= a)p) | 7 27)

A similar assumption is made regarding government consumption; thus, the price of invest-
ment is equal to the price of government consumption, and home demand for government

consumption depends on the formal goods’ price level only.

C. Wholesale good producers

A continuum of entrepreneurs of (0, 1)13 in each sector use labor (Lg; or L;;) and physical
capital (Kr; or Kj,) to produce intermediate goods (Yr, or Y7 ,), following a constant returns

to scale technology:

Yr: = OF 1 (Kps—1) Y (L)' V" (28)
Yi, = 0, (Kp—1)Vi(Li,)' ™V (29)

Or, and 0;; are exogenous sectoral productivities, and Y and y; are the sectoral capital

income shares.

From now on, we only describe the formal sector, as the informal sector’s optimization is a
mirror image of it. The one-period profit of the formal intermediate firm is equal to revenue

net costs spent on labor and physical capital; the cost of hiring new workers is deducted, too:
Proft, = MCr,Yr, —WF,Lr; — RK,Kp;_1 — HCF,Hp; (30)

MCF; is the real marginal cost of production, which is equal to the price of intermediate
goods as we assume that intermediate firms are price takers. The hiring cost is denoted by

HCp;, while Hr, is the number of hired people.

I3Because in equilibrium all i € (0, 1) intermediate firms follow the same optimization process, for the sake
of simplicity we disregard the symbol i when describing the intermediate firms’ optimization in most of this

section.
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The number of employed people follows a law of motion:

Lrp; = (1 _P”Obe.,z)LF,t—l + Hpy 31

At the beginning of period 7 Lr,_; people are employed. Then, at the beginning of period ¢
prob fr:Lr,_1 people are fired, where the exogenous firing probability is prob fr,. During pe-
riod ¢, firms hire new workers. After firing and hiring is over, the end of period ¢t employment

will be Lr;, which is also the level of employment at the beginning of period 7 + 1.

Regarding labor market frictions, unemployment is induced by the above-noted hiring costs.
The set-up of these labor market frictions closely follows that of Blanchard and Gali (2010).
The hiring cost and the search and matching frictions differ mainly in that the hiring itself is
costly. Thus, unemployment costs mostly reflect not the search itself or the possible ineffi-
ciency of the match, but rather the cost - above the wage - of hiring a new worker. This is the
training cost: if the educational level or expertise of the worker does not meet the needs of the
firm, it must train the worker. Alternatively, one could think of this hiring cost as a cost the
firm pays to the government or another company (head-hunter, recruiter), or it can proxy the

administration “costs” incurred by the firm when hiring (i.e. social security paperwork, etc.)

In our model, hiring cost is a function of hiring probability:
HCry = Brcr, (probh,) “c* (32)

where the hiring probability is:

Hp,
robhg; = : (33)
P ! U1+ P”Obe,tLFJ—l + P”Obfl,tLLt—l

Thus, the probability of hiring depends on the number of hired people Hf; (the higher the
number of hired people, the higher the probability of hiring) and on the number of people -
potentially - available to hire. We assume that not only those who were unemployed at the
beginning of period ¢ can be hired, but also those who have just lost their jobs in any of the
sectors. The exogenous term fcr, represents the per capita hiring cost, and this is the labor
market deregulation variable, too. Finally, aycr is the elasticity of hiring cost with respect to

the hiring probability.

Formal sector firms maximize the expected present value of future profits:

maxE; Y Oy iProfity (34)
j=0
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subject to the employment law of motion discussed above. The discount rate is consistent

with the Euler equation of the household Q; ;1 ; = UZC]T .
Capital and labor demand functions follow:
Y
MCr "~ = RK, (35)
Fir—1
Yr;
Lg;
Cr — heC—y St
=HCp; — E : 1 — prob HC 36
Ft [3 CC,t t Crir — heC, ( pro fF,t+1) Fit+1 (36)

The capital demand function is standard. Nevertheless, the labor demand function becomes
dynamic due to the presence of labor market frictions, that is, not only the wage is taken into

account, but also the current and next period’s hiring cost.

Wage setting is sectoral and follows a Nash bargaining process between workers and whole-

saler firms, with exogenous sectoral bargaining power of the workers Ar; and A;.

In period t a worker is either employed in the formal sector, or she is employed in the in-
formal sector, or she is unemployed. If a worker is employed in the formal sector, her cur-
rent wage is (1 — 7r,;)WF;. In the next period, she might keep her job with probability 1 —
probfg; 1, or she might be fired with probability prob fr; 1. If she is fired, she might find an-
other job either in the formal sector, with probability probfg; 1 probhg, 1, or in the informal
sector, with probability probfr ;.1 probh;, 1, or she might stay unemployed, with probability
probfr 1(1 — probhy 1 — probthH). Hence, the value function of being employed in the
formal sector in period t is:

V;F = (1 -1 )WFE +E, {Qt,t—H [(1 — probfrsii +P”0be7t+1P”0bhF,t+l)Vfﬂ} } +
+E; { Q1141 [probfrss1probhy 1V, | + prob fr,s1(1 — probhy 1 — probhp,1)Vi] } (37)

The value function of being employed in the informal sector is similar, except that the worker
does not pay labor income tax today:

V! =Wl +E { Qi1 [(1 = probfii1+ probfi 1 probhy 1)V ]} +
+E { Q1 st [probfi 1 probhg, Vi, + probfi (1 — probhy 1 — probhp,1)VY,]} (38)
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If a worker is currently unemployed, she receives social security benefits today, and in the
next period she might be unemployed still, with probability 1 — probh; ;1 — probhg 1, or she
might find a job in any of the two sectors:

vV =wu, +
+E; { Q1411 [(1 = probhy 4y — probhp,1)VY | + probhe, 1 VY, + probhy ;1 Vi, ]} (39)

Workers’ surplus of being employed in the formal or in the informal sector are V' — V'V and

VI — VU, respectively.
Sectoral firm value functions are given by the hiring costs (Blanchard and Gali 2010):

JE=HCp, (40)
JI=HCy, (41)

The underlying intuition is that a firm can always replace a worker by paying the hiring cost,

as there is no search time required.
Workers and firms bargain over real wages, given the above value functions:

max (V, — v (gF) A 42)
max (V! — vV ) ()M 43)

Two first-order bargaining conditions follow:

A
L(l_fm)JtF:VtF_VtU (44)
1 —Ar,
gy oy (45)
1— )vl.,z t t t

Only the formal sector’s bargaining is affected by labor income taxes, as taxes are avoided in

the informal sector.

D. Retailers

At the retailer level, there are Nr; monopolistic competitive firms which distribute at no cost

wholesale goods purchased from the intermediate firms. Total demand for formal goods is
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denoted by QD ;. We assume that the total final demand for formal goods is a Dixit and
Stiglitz (1977) aggregator of the formal goods distributed by all final firms in the formal

sector, where s denotes one of those firms:

EFt

Np epy ] ep—1
ODf; = ( A ODpy(s) dS) (46)

Here, the number of formal firms Nr; enters the aggregation because there is endogenous
entry and the number of firms is not normalised to one. €f, is the elasticity of substitution
between goods in the formal sector. As usual, this elasticity is related to the price mark-up,
which is Li] We assume that this mark-up is endogenous and depends on the number of

EFt
firms, i.e. €&y = 0FNF.

As a result of the retailer maximization problem, the aggregate price level is a function of the

firms’ price levels:

Nr, l—¢ ﬁ
Pry = ( /0 Pra(s) Fst) (47)

and the relevant demand function is:

P —&F;
ODr/(s) = (‘;‘T(S)) 0Dy, (48)

There 1s price stickiness at the retailer level; retailer firms set prices a la Rotemberg (1982).

This means that there is a quadratic cost of price adjustment:

. (PF PF’I(S) 1 2
R(Prs(s) = > (mE - 1) ODr,(s) (49)

where the degree of price stickiness is @r, and 7 is the steady-state economy-wide inflation

rate. Price adjustment positively depends on final demand as well.

Retailer s maximises its expected discounted stream of future profits:

maxE; Y Oy kProfp(s) (50)
k=t

where O, ; is the stochastic discount factor as before.

The one-period profit is given by:

Pr;

)

) (PF—”) 0D — R(Pr1)(s) S
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Here, MCr,(s) is the price final firm s pays when purchasing the wholesale goods which is
related to MCr, (Dixit and Stiglitz 1977):

.

NF,Z l_eF,l
MCFJ(s)l_ng’ds) (52)

MCFJ - (
0

As a result, the formal sector’s pricing rule is:

—1
Pr; Pr,; PFt(S) 1 1 P,
1—epy | 2 —MCr, ) [ 22) - L 1) =
(P )(P) or (Pml(s)n %P a(s)

Cr —heC—y { St (PF,Z—H(S) 1 >PFJ+1 Nr: ODfpy1

- z
Ceu Ciy1—heC Pry(s) @ Pry Npiy1 ODrpy

] =0 (53)

Then, product market regulation is modeled at the retailer level, and it follows Bilbie et al.
(2012). A mass of firms potentially and endogenously enter the retailer market in every
period. Entry is subject to an exogenous entry cost entryr,. This entry cost consists of the
costs to set up a new business, e.g. company registration, but also the administrative burden a
firm assumes when starting a new company. This cost is the reason that the number of firms
is not normalized to one, in contrast to a standard set-up without entry decision. Also, this is

why the number of firms follows a law of motion described in the household sector.

New firms enter the market until the entry cost equals the firm value, which is the expected

discounted value of future profits, taking into account the probability of going bankrupt:

entryp, = E; Z Oy (1 — 5F)k_t+lp”0f1§k(s) =
k=t

= (1= 8¢)Proff,(s) + E;Qr 41 (1 — 8 )entryp,+1 (54)

Here, 1 — &F enters the present value of future profits because the timing of retailers’ decisions
is as follow: first they decide whether to enter or not, then 1 — O share of the new entrants does

not go bankrupt and operates, finally all firms operating in period t decide on prices.
Deregulating the product market means a reduction in the formal entry cost.
E. Rest of the world, government, monetary authority and market clearings

The home economy is a small open-economy. Consequently, it cannot affect foreign price

level or foreign interest rate, which are exogenously given.
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For the sake of simplicity, we assume that the aggregate export demand is:

P ; —Cx
oF = ( a ) (55)

e,P,*OCX

where ¢y > 0 is the price elasticity and oy is a parameter that captures factors other than the

export price, which affect the export demand, e.g. the international economic environment.
. . . . « _ Pry.
Because only formal goods are exported, the price of exports in foreign currency is Pr, = -

here ¢, is the nominal exchange rate, and we assume that the law of one price holds.

f:{*
Py

The exogenous foreign inflation is defined as ;" =

Also, we assume that the import price of each company s (by assumption the number of com-
panies which import is equal to the number of formal goods producers) is related to the real

exchange rate where ¢y, captures the exchange rate pass-through to import prices:

Pry(s)
fPt _ RER; M (56)
Py(s) RER

P

Then, the final import price is a Dixit and Stiglitz (1977)-type aggregator of the individual

import prices, namely:

NF, 1 T-ep,
Pre=1, Pyrs(s) ~Feds (57)

Finally, the interest rate on foreign bond holdings if depends not only on the exogenous for-
eign interest rate if f;, but also on a premium (), following Schmitt-Grohe and Uribe (2003),
whereby holders of foreign debt are assumed to face an interest rate that is increasing in the

country’s relative net foreign debt:

.. . _B—B
iffi =i = X B (58)
0

The government sector is relatively simple, as the focus is on product and labor market regula-
tions and not on the public sector. There is an exogenous stream of government consumption

G; which is purchased both from the home formal sector and abroad:

Gi = |aTGy, +(1-a)1G," (59)
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Cost spent on government consumption goods is minimized, and this implies the usual de-

mand functions:

Pry \ "
Gu; = oG, . (60)
Pinvy
Pry \ 7"
Grr=(1-a)G; P, (61)
INV 1

The price level of government consumption goods is the same as that of investment goods,
and differs from that of household consumption goods, as the government does not buy infor-

mal goods.

Also, the government is responsible for financing social benefit expenditure to those who are

not employed.

These government expenses are financed by a labor income tax - in the formal sector only -
and a lump-sum tax. For simplicity’s sake, we neglect consumption, capital and bond taxes.
Also, we do not assume that the government has access to domestic or international bond

markets.

So, the period-by-period government budget constraint is:

P
%G, +WU,U, = Tax, + tr,WF L, (62)
t

Then, we consider a Taylor-type monetary policy rule following Smets and Wouters (2007):

T4+i, (1+i-1\" (71}>Pn GDP,\ Perr| ' P .
= —_ JR— el"[
1+ 1+i 7 GDP

where p; captures interest rate smoothing, and the central bank responds to current inflation

and GDP. g;, is the monetary policy shock intended to capture unanticipated increases in the

nominal interest rate. pr and pgpp are the weights on inflation and GDP, respectively.

Concerning market clearing, employment in the formal and in the informal sector adds up to

total employment, which is one minus unemployment:

LF,t +L; b= Ly (64)
Ut — 1 —L[ (65)
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Formal and informal capital demand add up to total capital supplied by capital producers.

Then, there is equilibrium in the home bond market.

Kpy +Kir = Ky (66)
Dz - Qsz (67)

The resource constraint for the formal sector is given by:

P, P,
Yr; = ODpy ‘f’HCF.,zHF,zP—t +N£;3”W)’F,t—t +
F.t Pr,
fOr (P 1N 0D (5)Npy o (68)
2 \ P97 P P

where ODr; = Cry + 1+ Gy + Qf( , which means that the total demand for formal goods
is equal to the sum of home demand (demand by consumers, firms and the government) and
export demand. This constraint means that the amount of goods produced in the formal sector
is equal to the amount of formal goods demanded by the home and foreign economy. There
are three deadweight losses, too: first, labor market frictions; second, entry cost; and third, the

Rotemberg price adjustment cost.

A similar constraint holds for the informal sector as well:

P, P
Y1 +Yup = ODp; +H CI,tHI,tP_t —i—thent Y+ (69)
1t Py
2
¢r [ Pry(s) 1 P
— | ————1 D Nj— 70
+ 5 PI,z—l(S) p ) I,t(S) IJPI,t (70)

where OQD;; = Cj, is the total demand for informal goods.

The main difference between formal and informal constraints is that home production Yy p;
enters the informal resource constraint. This is necessary to close the model, while the intu-
itive reason behind it is the fact that people also work at home. Here, we follow Cacciatore
and Fiori (2016). Also, in line with the aforementioned paper, we assume that the value of
home production is equal to a fraction o p of the product of average wage and the number of

unemployed people in each period:

WFE L +WILLi,
Ly

Yup: = Ogp U (71)

This means that we assume that those who work at home (and for the sake of simplicity
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we equalize the number of unemployed to the number of working at home) “earn” the aver-

age economy-wide wage level.
Total import is a sum of imported consumption, investment and government goods:
O =Cri+15:+ Gy, (72)

Finally, total home output and GDP are given by:

Py Y = PpiYpy + PriYp, (73)
P P, P

GDP, + LLoM = ¢, + (1, 4 G,) + =L Q)] (74)
B B I

F. The role of informality and openness

There are several differences between the formal and informal sectors. First, the level of
regulation, related to hiring, firing and entry, in line with Williamson (1975), are lower in
the shadow economy. On the one hand, formal-sector firms incur greater hiring costs than
do firms in the informal sector. These costs can be associated with training to make up for
educational or experiential deficits on the worker’s part, but they might reflect as well ad-
ministrative costs such as time spent on hiring. Then too, the bargaining power of workers in
wage setting is higher in the formal than in the informal economy. The strength of unions in
the formal sector might be at play here, but this relative bargaining clout can also be related to
the sector’s legal environment, which provides more rights for workers than firms in setting
wages. Employment protection might also be reflected in the fact that the probability of firing
is lower in the formal sector. Furthermore, registering a new company is costly, in terms of
both money and time. Hence, formal entry costs are larger than informal ones. Finally, price
mark-up is higher and firm exit rate, similarly to the dismissal rate of workers, is lower in the

formal sector than in the underground economy.

Alongside differences in regulation levels, other features serve to distinguish the two sectors.
Notably, only formal sector’s labor income falls under the taxation umbrella. Also, the gov-
ernment can only purchase formal goods, and, by virtue of administrative regulations in the
formal sector, physical capital investment is made solely on the basis of formal goods. An-
other reason for that might be that informal enterprises often do not have access to financing
(see for instance La Porta and Shleifer (2008)). As well, labor productivity in the informal
sector is lower than in the formal sector. Finally, formal goods are traded abroad, but infor-

mal goods are not. This is likely to be explained by the fact that entering the foreign markets
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requires the meeting of certain legal obligations. The fact that only formal goods are traded
abroad constitutes the main example in our model of interactions between the shadow econ-

omy and openness.

Table 1. Formal and informal rigidities

Table 1 summarizes all the differences between the formal and informal sectors. Due to the
model’s complexity, we are unable to examine analytically the mechanisms induced by the
presence of informality or openness. Nevertheless, we provide simulation results in three
parametrized economies: a baseline open-economy model with a shadow sector, an alterna-
tive closed-economy model with the same shadow sector, and an another alternative open-
economy model where the size of shadow output is 1/3 of that of the baseline value.'* We
study the following reforms: a 10 percent permanent and unexpected reduction in the formal
(1) hiring cost, (i1) bargaining power of workers, and (iii) entry cost; deterministic simulations

were carried out by Dynare 4.4.3.13

4Tables Al and A2 in the Appendix show the steady-state and dynamic parameters of the three parametrized
economies.

ISFiscal consolidation policies are easy to compare in the sense that all of them can be expressed in GDP size.
The size of deregulation policies, however, is less straightforward to compare. A 10 percent decrease in hiring
cost means that the hiring cost is 10 percent lower compared to wages. A 10 percent decrease in workers’ bar-
gaining power means that workers have 10 percent less power in wage setting. While entry cost is typically
calculated as a share in production. Hence, in terms of GDP, the sizes of these shocks might differ. The same
note holds for Section IV.
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Regarding the long-run (25-year) effects of structural reforms, macroeconomic impacts in the
open-and closed-economy models are quite similar. The only exceptions are the labor market

reactions of the bargaining power of workers policy. '

Table 2. The role of shadow economy and openness in long-run (25-year) effects of labor
and product market deregulation policies. All deregulation policies are implemented in the
formal sector, and mean permanent and unexpected 10 percent reforms. Low informality
means that the size of shadow economy in output is 1/3 of the baseline value.

16Note that the model has a simple trade sector that largely depends on exogenous processes.
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On the other hand, the shadow economy crucially influences the reactions. This is especially
true for labor market policies, but also responses of product market deregulation are affected.
Notably, GDP goes up by 1 or 1.8 per cent in the long-run, if hiring costs or bargaining power
of workers in the formal sector are lowered, respectively; while the same effects are 1.7 and
2.8 per cent if the size of the shadow economy is 1/3 of the original level. As regards unem-
ployment, the presence of informality is not less important. A 10 per cent reduction in hiring
costs implies a 1.7 pp drop in the rate of unemployment with low informality, while in the
baseline scenario unemployment only goes down by 1.2 pp. Also, a bargaining power policy
induces 3.3 and 2.4 pp decreases in unemployment, respectively. Similarly, formal employ-
ment is also essentially affected, for instance a bargaining power policy induces a 3.2 pp drop

in formal employment with low informality, but only a 2 pp drop with high informality.

The main reason is that the lower the size of the shadow economy, the larger the share of the
economy directly affected by structural reforms; and, this outweighs other channels in the

model. Thus, in a model that does not (or does not fully) incorporate the underground sector,
macroeconomic impacts seem to be larger than they really are. Because the model behaves as

if some part of the macroeconomy was formal, even though it is informal.

Short-run dynamics are also influenced by the presence of informality; impulse responses
with low informality are about 0.5-1 pp higher (Figures Al and A2 in the Appendix). Addi-
tionally, labor market reforms do not raise informal employment; while informal wages go
up instead of down if the bargaining power of workers is lowered. Also, inflation goes up
more with low informality. Then, as regards deregulating the product markets, in the baseline
scenario GDP increases immediately after the shock, with low informality, however, during
the first couple of quarters it decreases. It means that there is a severe cost during the transi-
tion towards the post-reform equilibrium. It happens because, on the one hand, investment

declines!”, on the other hand, unemployment drops more than before.

On the whole, we can conclude that informality is crucial for the sign, and, in particular, the

magnitude of macroeconomic responses to structural reforms.

III. CALIBRATION AND BAYESIAN ESTIMATION

In this section, we describe calibration of steady-state parameters and Bayesian estimation

of dynamic parameters. We consider quarterly data on South Africa, which is a small open-

17We would like to note that investment only slightly changes both in the baseline and the alternative scenarios.
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economy and serves as an example of the emerging world, where the underground economy
plays, in general, a stronger role than it does in developed countries. When calibrating the
steady state, our main goal is to match, as accurately as possible, data on unemployment and

the size of shadow economy.

Table 3. Evaluating the steady state of the model

First, according to the Labor Force Survey (LFS) of the South African Reserve Bank, unem-
ployment is pretty stable; during the last two decades it hovered around 28.7 percent, with a
low dispersion around this mean.'® As regards formal and informal employment, the available
empirical information is mixed.!” According to the University of Stellenbosch, the share of
informal employment in the South African labor force is fairly low (15.8 percent). At the
same time, Cassim et al. (2016) report that informality in the labor market is 34.6 percent.
And, there are a couple of estimates between. In terms of GDP, Schneider et al. (2010) finds

that the size of the shadow economy is 27.3 percent.

First of all, we aim to match the size of the shadow economy in GDP, and the model does a

very good job at it. Regarding shadow employment, its share in total employment is closest to

8In LFS, by design, those who are unemployed do not work in parallel (not even in the shadow economy).
Hence, we believe that there is no significant overlap between the number of unemployed and the number of
informally employed people in this survey.

19 And, in general, both methodologies using macroeconomic data, and micro-level surveys have limitations, see
e.g. Schneider and Enste (2000).
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Table 4. Calibration of steady-state parameters based on South African data

Mame of

Sign of

fixed or calibrated parameter or variable Value Source Year
Discount factor E 0.99
Physical capital depreciation rate & | 0.023
Formal capital income share wE 03
Informal capital income share wr 02
Markup in formal sector (35) & 10
Markup in informal sector (3%) I 5
Formal productivity level 8 1
Informal preductivity level B 1
Formality bias Lz 0.3
Home inflation (3%, QoQ) x 126 Statistics South Africa 200003-201202
Exchange rate depreciation rate (%6, QoQ)) 019 South African Reserve Bank 20000)3-201202
Exit rate of formal retailers & |0.1093 AAvthors calculation based on data
of Companies and Intellzctual 20002012
. . . - - Pr v Commission and
Exit rate of informal ratailers &y 01728 Statmmth Africa (2006,
zﬁ‘;ﬁﬂ}m consumption expenditure to GDP 6397  South African Reserve Bank  2000Q3-2012Q2
g;‘;‘rﬁjﬂé_:;mm?“m expenditure to 1980  South African Reserve Bank  2000Q3-2012Q2
Exports to GDP ratio (%%) ox | 2640 South African Reserve Bank  20000Q3-20120Q2
Public social protection to GDP ratio (25) 506  International Labor Organization 19935-2003
Firing probability in the formal sector probfy [0.1446  Authors' caleulation based on LS
. L _ . : 200801-201204
Firing probability in the informal sector probf; | 0.848 data of Statistics South Africa
Ratio of hiring cost in wage in formal sector 16849 World Economic Forum's Global
Competitiveness Index Historical 2006-2013
Ratio of hiring cost in wage in informal sector 0.8423 Datasst
Elas_ti-:::ir'_i,-' of substitution between home and 06 Steinbach et al (2009)
for=ign goods
Home bias [ 08 Stembach et al (2009)
Ezport price elasticity ox 43 Behar-Edwards (2004)
Share of income tax revenus in GDP (%) 5 g Badaoui-Magnani (2013)
Exchangs rate pass-through to import prices o, | 0812 Karore et al (2008)
Entry cost in the formal sector (in months of 207
production) - . o
Entrv cost in the informal =ector (in months Cacciatore-Fiori (2016)
- . 104
of production)
Share of home production in average wags 25 Cacciatore-Fiori (2016)
Elasticity of hiring cost wit to hiring o 05
probability (formal) T
Elasticity of hiring cost wit to hiring o 05
probability (informal) el
Elasticity of substitution between formal and 15
nformal goods ’
Formal barpaining power of workers I5 0.6
Informal bargaining power of workers Ay 04
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that of Cassim et al. (2016). At the same time, unemployment is slightly underestimated.?® As
a cross-check, we also had a look at investment to GDP ratio (the only big ratio which is not

fixed during calibration); which is slightly higher in the model than in the data.

Now, turning to describing the process of calibration®!; first, we estimate sectoral firing proba-
bilities using LFS data on the number of job losers and on the number of new entrants among
the unemployed, as well as data on formal and informal employment published by the Sta-
tistics of South Africa (SSA). Based on our own estimates, the probability of firing is 14.5

percent in the formal sector and 84.8 percent in the informal sector.

Regrettably, we are not aware of any empirical information on hiring costs. Nevertheless,
the Global Competitiveness Report of the World Economic Forum provides data on firing
costs; since 2006 redundancy costs were 21.9 weeks of salary on average. This means that
the ratio of firing costs to quarterly wages was 1.7. Assuming that hiring costs are at a similar
magnitude, we use this ratio to calibrate them compared to wages in the formal sector. In light
of the dearth of data regarding the informal sector, we assume that the fraction of hiring costs

to wages is half as much in the informal as in the formal sector.

Furthermore, information regarding bargaining power of workers in South Africa is also
unknown to us. In the literature, it is usually between 0.3 and 0.5 (Mortensen and Nagypal
2007). Because we assume that workers in the formal sector have more bargaining power in
wage setting than do workers in the informal sector. We set the formal bargaining power of
workers to 0.6 and the relevant informal value to 0.4 to match labor market characteristics as

accurately as possible.

Regarding sectoral bankruptcy rates, we follow data on the number of new and total firms;
published by 1) the Companies and Intellectual Property Commission’s and i1) SSA (2006),
SSA (2010) and SSA (2014). Based on these, we estimate the bankruptcy rates to be 10.9
percent in the formal sector and 17.3 percent in the informal sector.

As regards the level of entry costs, we are not aware of data for South Africa, either. However,
Cacciatore and Fiori (2016) claim that, in the euro area, the entry cost of new companies

is equal to about 2.1 months of yearly output. We use this value as a proxy to calibrate the

20The Technical Appendix shows evidence on the robustness of long-run macroeconomic impacts of structural
reforms with respect to the assumptions we made during calibrating the steady state of the model.

2l1n this section we discuss parameters related to regulation, informality and openness. Nevertheless, Table 4
shows all parameter values, including those which are standard in the literature or are functional form assump-

tions (when no data source is indicated).
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steady-state level of formal entry costs, while we assume that the informal entry cost-output

ratio is half of the formal sector’s value.

In the absence of data, the formality bias, i.e. the share of formal goods in household and
government consumption, is normalized to 50 percent. Furthermore, we assume that the
elasticity of substitution between formal and informal goods is 1.5, which is in the range of
usual values of the literature. We do not set this elasticity to one, because we believe that
when purchasing informal goods personal relations between sellers and buyers also matter

(but we check the robustness of our results with a unit elasticity).

Finally, concerning openness, home bias is 0.8, i.e. the share of imported goods is 20 percent,
while the elasticity of substitution between home- and foreign-produced goods is 0.6. Both
values follow Steinbach et al. (2009). Then, export price elasticity is 4.5, in line with Behar
and Edwards (2004), and the exchange rate pass-through to import prices is slightly above
0.8 according to Karoro et al. (2008).

Now, concerning the dynamic structural parameters, they are Bayesian estimated using
Dynare 4.4.3.%> Bayesian estimation was done by using the following quarterly time series;
the time span was between 2000Q3 and 2012Q2 (data sources are in parenthesis):

e gross domestic product (International Monetary Fund, IMF)

e household consumption expenditure, government consumption expenditure, private
investment, exports and imports of goods and services (South African Reserve Bank,
SARB)

e real exchange rate (SARB)

e consumer price index (SSA)

e treasury bill rate (IMF)

e compensation of employees in the formal sector (SARB)

e formal and informal employment (SSA and own estimates)

22See also Figure B1 and Table B1 in the Appendix. Priors of Rotemberg price adjustment costs are based on
priors of Calvo price rigidities (equal to 50 percent), and the levels of price mark-ups, following Lombardo and
Vestin (2007).
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Table 5. Prior and posterior distributions of structural dynamic parameters. The priors of
consumption habit and interest rate smoothing are maximized to 0.9, while the prior of inter-
est rate premium is maximized to 0.005.

Three caveats apply. First, all national accounts’ time series are expressed in real terms, in
2005 prices and in South African RAND. Next, all time series are seasonally adjusted and di-
vided by the number of population (if necessary). Finally, all time series are official data, ex-

cept formal and informal employment, which are estimated by the authors before 2008Q2.%3

IV. LONG- AND SHORT-RUN EFFECTS OF
DEREGULATION POLICIES IN SOUTH-AFRICA

Permanent and unexpected reforms are carried out in the labor and product markets; and, we
do not only study their long-run (25-year) impact, but also the transition (especially the first 5
years) between the pre-reform and post-reform equilibria. All shocks are implemented in the
formal sector, while in the papers without informality policies were defined at the aggregate

level. Regarding the size of the reforms, the level of regulation (hiring cost, bargaining power
of workers, or entry cost) is reduced by 10 percent.?* First, single policies, then reform pack-

ages are studied; the latter to see to what extent and in which parts of the economy short-term

23Quarterly formal and informal employment data published by SSA is available since 2008Q2. First, based on
yearly data, ordinary least-squares regressions of formal and informal employment (data source is DTI (2008))
on GDP, (formal) compensation of employees and inflation are estimated. Then, using these coefficients and
quarterly data on GDP, (formal) compensation of employees and inflation between 2003Q3 and 2012Q2, and
formal and informal employment between 2008Q2 and 2012Q2, we estimate quarterly formal and informal
employment between 2003Q3 and 2008Q1.

248ee footnote 15.
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costs can be mitigated. Finally, we explore policy sequencing, with a special interest in the
speed of adjustment, which is defined as the pace the country needs to move from the pre-

reform to the post-reform equilibria. Deterministic simulations were carried out by Dynare
4.4.3.

A. Long-run effects of single reforms

Permanently lowering the hiring cost in the formal sector by 10 percent results in a 2.9 per-
cent increase in GDP 25 years post-policy implementation. A 10 percent reduction in the
formal bargaining power of workers increases GDP by 3.3 percent, while decreasing the for-
mal entry cost by 10 percent implies a 1.1 percent rise in output. Regarding unemployment,
lowering the hiring cost, the bargaining power of workers, or the entry cost in the formal

sector brings about a 2.8, 4.6 or 0.5 pp decline in the rate of unemployment, respectively.?’

Table 6. Long-run (25-year) effects of single structural reforms in South Africa. All deregula-
tion policies are implemented in the formal sector, and mean a permanent and unexpected
10 percent reforms.

The mechanisms behind labor and product market reforms are different, and sectoral reac-

tions also differ. Labor market reforms imply a decline in long-run wages. A lower formal

2 Note that, in the long run, household consumption changes as GDP does as because we assume that the ratio

of household consumption to GDP is constant.
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bargaining power of workers results in a lower formal wage, because firms have more power
to control wages. Similarly, when formal hiring costs go down, firms want to cut down wages,
too; for example because a lower hiring cost means that it is less important to keep the work-
ers today (it is less costly to re-hire them in the future). At the same time, product market
reforms imply a rise in competition (in both sectors, but more in the formal sector). Formal
wages go up; larger demand and production require to attract new workers. Informal wages
always go up (but they go up less after a product market reform); workers tend to move out of

informality - although to a small extent - and firms try to keep them this way.

The employment reaction is, obviously, strongly related to that of wages. Notably, unem-
ployment decreases more after a labor market reform, consistently with the decline in formal
wages there. Reducing hiring costs in the formal sector not only reduces the relative cost

of labor to capital, but it also encourages workers to move to the more productive formal
sector. The latter is less true when formal entry costs are lowered. Hence, while all policies
increase both formal and informal employment, formal employment increases more. That is
to say, previously unemployed people begin working in the official economy, while the level
of underground employment is largely unaffected. However, as a consequence, its share still
considerably drops. As well, formality in the labor market increases more with a labor market,

as compared to a product market, reform.

As both reforms are effective in decreasing unemployment, both reforms are suitable to in-
crease competition. Still, as a labor market reform is more successful in lowering unemploy-
ment, because it directly affects the labor market (and only indirectly other markets), a prod-
uct market reform is more successful in achieving higher competition, because it is carried

out in the goods market.

Finally, as formal firms can have access to foreign markets, a decrease in the size of shadow
economy implies a positive response of net exports, too, and, it is true for any policy we

consider.

Our conclusions sometimes converge with, while sometimes diverge from those found in the

literature.?% First, we find that a product market reform seems to be less successful in increas-

Z6Importantly, comparisons are not always straightforward, because different policies, or the same policies but
with different dimensions, are implemented. As well, we compare our findings to those based on other general
equilibrium frameworks, but there are works with partial equilibium models as well. One example is Berger
and Danninger (2005) who conclude that the first-best reform strategy will be a comprehensive reform package
of labor and product market policies, which would require some form of coordination (either sequential, or

simultaneous).
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ing employment; this is consistent with Charlot et al. (2015), but in contrary to Cacciatore

et al. (2016a), or Lusinyan and Muir (2013). The reason behind this might be that the latter
do not take informality into account, hence, the fact that after a labor market reform workers
move to the more productive formal sector is not considered (also Lusinyan and Muir (2013)
find a sizeable increase in wages when competition increases, which we do not find). In addi-
tion, Ebell and Haefke (2009) also claim that product market reforms have a small impact on
unemployment only, although according to Ebell and Haefke (2006) the extent depends on

the type of bargaining mechanism.

Our findings are in line with Charlot et al. (2015) in the sense that they claim that both dereg-
ulations decrease both the size of the informal sector and unemployment. However, contrary
to them we cannot generally conclude that a labor market deregulation has a negative effect
on wages. This is only true for formal wages, while informal wages always go up. At the
same time, we find that a product market deregulation has a positive impact on wages in both

sectors.

B. Short-run effects of single reforms

While there are considerable long-term gains of deregulation in the form of an increase in
output or a decrease in unemployment, also, shadow employment becomes less significant,

short-term costs emerge during the transition).

First, GDP significantly declines during the first year when the bargaining power of workers
is lowered, while it slightly declines with a hiring cost cut. Nevertheless, thanks to a greater
increase in formal employment, the reaction of unemployment is similar. Also, shadow em-
ployment goes down after decreasing the bargaining power of workers, but it goes up if the
hiring cost is cut down. Furthermore, net exports go up if the bargaining power of workers
declines, but they go down if the cost of hiring is reduced. Also, less inflationary pressure ac-
companies a hiring cost policy, while formal wages decrease more significantly with a decline
in workers’ bargaining power. The competition response is also different, that is, the number
of formal firms goes down first if the bargaining power of workers goes down, but otherwise

it stagnates.

The intuition behind the decline or stagnation of output after the shock - in spite of the in-
evitable long-run gain - is that formal wages decline more in the short term than in the long
run following the bargaining power reform, while both labor market reforms imply a smaller

increase in informal wages after the shock - compared to a later point in the transition path.
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Figure 4. Short-run effects of single labor and product market reforms in South Africa. The
chart shows the short-run effects (first 5 years after the shock) of a permanent and unex-
pected 10 percent decrease in formal hiring cost (HCF), formal bargaining power of workers
(BPF), and formal entry cost (ENTRYF).
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Hence, demand starts to increase with a lag, namely, both investment and consumption de-
cline, or increase less at the beginning. Also, it takes some time until new firms enter the

market.

As regards reforming the product markets, GDP declines in the first two quarters. Unemploy-
ment immediately starts to go down, though less than with a labor market reform. As with
the hiring cost policy, not only formal employment, but also unofficial employment go up;
however, informal workers are less productive. Although net exports increase in the long
run, there is a fall in the short run. Both sectoral wages increase. The number of firms in the
informal sector first declines, then starts to rise, while the number of formal firms rises consid-

erably immediately upon policy implementation.

Compared to labor market reforms, the speed of adjustment is larger. In particular, the level
of output is already close to the post-reform level one year after the shock (it takes about two
to four years to achieve the same with a labor market reform). The reason is that competition
in the formal sector increases quite rapidly when the market entry barriers are reduced. In
connection with this, wages also quickly adjust. Still, because entering the market takes some
time, on the whole, there is a small decline in GDP after the shock (and also because entry

costs are financed by the households).

Again, our results do not always coincide with those in the literature. Cacciatore et al. (2016a)
claim that short-run costs last longer with a product market reform than with a labor market
reform. We find that GDP declines in the first two quarters after a product market reform, but
if the bargaining power of workers is lowered, GDP decreases in the first four quarters. Also,
there are other costs, such as the decline in household consumption or investment following a
decrease in the bargaining power of workers, or a fall in net exports when the entry cost of the
hiring cost are lowered. Thus, we can conclude that all reforms entail short-term costs, and
the diffusion (how many agents, sectors, etc. are affected), the magnitude, and the duration of

these costs are not always greater with one reform than with the other.

C. Reform packages

Because structural reforms imply short-run costs - the extent varies by agent and by sector -,

combining reforms is a potentially useful tool to mitigate overall costs in the short term, at
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least in some cases.?’” The following combinations are explored: (i) a decrease in hiring cost
and bargaining power of workers, (ii) a decrease in hiring cost and entry cost, (iii) a decrease
in bargaining power of workers and entry cost, and (iv) a combination of all three single

policies (all policies are meant in the formal economy).

When mixing the hiring cost policy with the bargaining power of workers policy, output does
not decrease during the first year compared to the single bargaining power of workers policy.
This is also true for household consumption and investment. At the same time, net exports,

formal wages, and the number of firms in the formal sector still go down.

Then, if not only the formal hiring cost, but also the formal entry cost are lowered, one can
avoid a decrease in GDP in the short run. In addition, if both the bargaining power of workers
and the formal entry cost are decreased, neither household consumption nor net exports fall.

Hence, product market deregulation is very successful at reducing short-term costs.

In line with Cacciatore et al. (2016a), we can come to the conclusion that parallel reforms
might mitigate short-run costs. Still, joint policies might be costly too, depending on which
policies we combine, or which variables we consider. Nevertheless, if there is enough policy
space, it seems to be possible to introduce a package of policies, where each policy is carried

out in such amount that most of the short-term costs are avoided.?

D. Reform sequencing

If several policies are implemented, sequencing becomes a vital issue. As pointed out by
Edwards (1989), Murphy et al. (1992), Dewatripont and Roland (1995), or Hausmann et al.
(2005), the success of implementation might depend on the order of reforms. Hausmann et
al. (2005) recommends to target the most binding constraints, while Dewatripont and Roland
(1995) suggest to prioritize on political feasibility. One stream in the literature, e.g. Blanchard
and Giavazzi (2003), or Kugler and Pica (2004), claim that product market reforms should
precede labor market deregulation. Andres et al. (2014) also find that product market reforms

Granger cause labor market reforms, however, they claim that the former are not obviously

easier, and can lead to tensions if they are not accompanied by greater labor market flexibility.

?7See also Table C1 in the Appendix. Also, mixing reforms can reinforce the positive impacts of single policies,
but here we focus on mitigating the negative effects.

Z8However, we did not examine optimal policies in this paper; we urge further research in this area. As well, an
additional issue worth looking at, and we call for further research, is how monetary or fiscal policies can support

the implementation of structural reforms.
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In addition, rent seeking is not the only motivation behind the resistance to changing labor
market institutions; for instance, wage rigidity also provides insurance against economy-wide
risks (Agell 1999). In an effort to contribute to this crucial query, we will explore how the
choice of reform sequence influences the transition path; with a special interest in the speed
of adjustment, which is defined as the pace the country needs to move from the pre-reform to

the post-reform equilibria.

The first policy package we study is a decrease in both the bargaining power of workers and
the hiring cost. If first the hiring cost and afterward the bargaining power of workers is de-
creased, output goes up faster in the first half of the transition, and then it increases gradually.
If the opposite order is chosen, the speed of output convergence is the opposite, too. How-
ever, if first the level of unionization is lowered, the formal employment response results in

unemployment falling more quickly, and staying at lower levels for a longer time.

Regarding underground employment, if we start with a workers’ bargaining power reform,
informal employment is lower in the first half of transition and higher later, compared to start-
ing with the hiring cost policy. Not only the speed of adjustment is affected by sequencing,
but sometimes the signs are as well. Particularly, net exports decrease after a decrease in hir-
ing cost, but increase after a decrease in bargaining power of workers. A drawback of the
bargaining power policy is, however, that wages in the formal sector quickly decline, and do
not recover, while inflation pressure is also higher. Hence, on the whole, no particular labor

market policy seems better than the other in this regard.

If a decrease in workers’ bargaining power is combined with a decrease in entry cost, not only
for unemployment, but also for output it is better to start with the bargaining power policy.
Under these circumstances, output goes up faster and stays at high levels, while unemploy-
ment goes down faster and stays at low levels; once again, the latter can be explained mainly
by the reaction of formal employment. As with the hiring cost policy, net exports decrease
with a product market reform, while they increase otherwise. However, starting with a bar-
gaining power policy seems to be more controversial; formal wages quickly and permanently
decline, while informal wages soar. Regarding product market competition, to induce a con-

siderable increase in the number of firms, the entry cost must be cut.

Similarly, as regards a combination of lowering hiring and entry costs, it seems to be more
efficient to start with the hiring cost policy, because GDP immediately and permanently in-
creases, while unemployment decreases accordingly. Now, the latter effect is due not only to
the reaction of formal employment, but is related as well to the response of unofficial employ-

ment. Net exports fall regardless of policy-implementation sequence, although they decrease
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Figure 5. Short-run effects of a combined decrease in formal hiring cost and bargaining
power of workers in South Africa. The chart shows the short-run effects (first 5 years after
the shock) of a permanent and unexpected 10 percent decrease in formal hiring cost (line
with marker), formal bargaining power of workers (dotted black line), and their combination

(red line).
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Figure 6. Short-run effects of a combined decrease in formal hiring cost and entry cost in
South Africa. The chart shows the short-run effects (first 5 years after the shock) of a per-
manent and unexpected 10 percent decrease in formal hiring cost (line with marker), formal
entry cost (dotted black line), and their combination (red line).
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Figure 7. Short-run effects of a combined decrease in formal bargaining power of workers
and entry cost in South Africa. The chart shows the short-run effects (first 5 years after the
shock) of a permanent and unexpected 10 percent decrease in formal bargaining power of
workers (line with marker), formal entry cost (dotted black line), and their combination (red

line).
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Figure 8. Short-run effects of a combined decrease in formal hiring cost and bargaining
power of workers, and entry cost in South Africa. The chart shows the short-run effects
(first 5 years after the shock) of a permanent and unexpected 10 percent decrease in formal
hiring cost and bargaining power of workers (line with marker), formal entry cost (dotted
black line), and their combination (red line).



46

Figure 9. Sequencing of a decrease in formal hiring cost and bargaining power of workers
in South Africa. The lines show the long-run (25 years + 25 years) effects of permanent and
unexpected policies of size 10 percent. Line with squared marker: first a decrease in formal
hiring cost, then a decrease in formal bargaining power of workers. Line with round marker:
the opposite. Red line: both policies are implemented during the second 25 years.
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Figure 10. Sequencing of a decrease in formal hiring cost and entry cost in South Africa.
The lines show the long-run (25 years + 25 years) effects of permanent and unexpected poli-
cies of size 10 percent. Line with squared marker: first a decrease in formal hiring cost, then
a decrease in formal entry cost. Line with round marker: the opposite. Red line: both poli-
cies are implemented during the second 25 years.
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Figure 11. Sequencing of a decrease in formal bargaining power of workers and entry cost

in South Africa. The lines show the long-run (25 years + 25 years) effects of permanent and
unexpected policies of size 10 percent. Line with squared marker: first a decrease in formal
bargaining power of workers, then a decrease in formal entry cost. Line with round marker:
the opposite. Red line: both policies are implemented during the second 25 years.
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Figure 12. Sequencing of a decrease in formal hiring cost and bargaining power of workers,
and entry cost in South Africa. The lines show the long-run (25 years + 25 years) effects of
permanent and unexpected policies of size 10 percent. Line with squared marker: first a
decrease in formal hiring cost and bargaining power of workers, then a decrease in formal
entry cost. Line with round marker: the opposite. Red line: both policies are implemented
during the second 25 years.
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less after a product market reform. As regards wages, formal wages increase after the prod-
uct market reform, but they go down if the hiring cost is lowered; informal wages always
increase. Again, a product market reform is more successful than a labor market reform in

increasing market competition.

Finally, if all three policies are mixed, and we start with the labor market reform, output rises
faster, and remains at higher levels during most of the transition. Also, unemployment falls

more quickly and steadily. Regarding net exports, there is always a decrease, but the recovery
is quicker. A drawback, however, is that formal wages decline; also competition in the formal

economy increases more with a product market reform.

Generally, we do not concur with those who claim that it is better to start with a product mar-
ket reform. For instance, Blanchard and Giavazzi (2003) make this conclusion because they
find that a product market reform increases, while a labor market reform decreases wages.>’
On the one hand, if informality is considered, this claim is only true for formal wages; infor-
mal wages always go up if the product or labor markets are deregulated. On the other hand,
short-run costs do not only emerge in connection with wages (output, consumption, net ex-
ports are also affected), in addition, the total wage bill might be relevant to look at as well
(because it does not only take the wage reaction into account, but that of employment). Last,
there are political economy constraints which matter for implementation; a favorable outcome
that materializes sooner might help in this regard. Concerning output, unemployment and
several other aspects of the macroeconomy - with the exception of market competition and
formal wages - beginning with a product market reform typically results in a later starting
point in the transition, output remains at a lower and unemployment at a higher level for a

longer amount of time.

Hence, we can conclude that it is often better to start with a labor market reform than with a

product market reform, especially concerning the speed of adjustment.*°

They investigate a lower markup, a reduction in entry costs, and a reduction in the bargaining power of
workers.

30 Again, we did not investigate optimal sequencing, further research should be carried out in this regard. Sim-
ilarly, and we call for more research as well, monetary or fiscal policies could support the implementation of

structural reforms, by mitigating short-term costs of reforms.
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V. CONCLUSION

In this paper we took up the topic of structural reforms, and investigated their macroeconomic
impact, in particular on output and employment, in a framework where the main innovation
was the incorporation of a shadow economy into an open-economy dynamic general equilib-
rium model. Both the long-run effects and the transition towards the post-reform equilibrium
were examined. First, single policies were investigated, then the focus moved towards joint

reforms and sequencing. South Africa, an emerging country was considered as an example.

We concluded that the informal economy is a crucial determinant of the sign, and, in partic-
ular, the magnitude of the macroeconomic effect of labor and product market deregulation
policies. Also, in the long run, both labor and product market reforms considerably increased
output, although labor market reforms were more successful in decreasing unemployment.
Then, while the level of underground employment did not decrease in the long run, its share
in total employment did. Nevertheless, several short-term costs were identified, for example a
decrease in household consumption, investment, net exports or output, or a decrease in com-
petition. These short-run costs accompanied all single reforms, although to a different extent.
Combining reforms often mitigated them, especially when one of the reforms was carried
out in the goods markets. Finally, we found that - except for formal wages and market com-
petition - it was usually better to start with a labor market reform than with a product market
reform, in particular concerning the speed of adjustment which we find crucial for reform

implementation.

Nevertheless, we urge further research in this area, particularly, on optimal structural reform
packages and sequencing, and on other - monetary and fiscal - policies which could support

implementation.
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APPENDIX A. DEFINITION, MEASUREMENT, AND ROLE OF SHADOW ECONOMY

Because shadow output and employment are, by definition, in the shadow, it is not straightfor-

ward to define or measure them.

Concerning output, the broad definitions usually incorporate all monetary and non-monetary
transactions, and all legal and illegal activities (Mirus and Smith 1977). Hence, not only

tax evasion or tax avoidance, but also, for example, drugs and prostitution are included. In

a narrow approach, however, informality is mostly related to avoiding taxation or legal re-
quirements. As Schneider (2012) (page 6) claims: “The shadow economy includes all market-
based legal production of goods and services that are deliberately concealed from public
authorities for the following reasons: 1. to avoid payment of income, value added or other
taxes, 2. to avoid payment of social security contributions, 3. to avoid having to meet cer-
tain legal labor market standards, such as minimum wages, maximum working hours, safety
standards, etc., and 4. to avoid complying with certain administrative obligations, such as
completing statistical questionnaires or other administrative forms." Regarding employment,
the “shadow labor market includes all cases, where the employees or the employers, or both,

occupy a shadow economy position” (Schneider 2012, page 28).

As regards estimation methodologies, Schneider and Enste (2000) point out that the most
common ones are the currency demand method (the size of shadow economy is equal to the
unexplained increase in currency demand), and the MIMIC method (which is a factor model).

Nevertheless, they also provide detailed descriptions on other approaches.
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Figure A1. The role of shadow economy in short-run effects of a decrease in formal hiring
cost and barganing power of workers. The chart shows the short-run effects (first 5 years
after the shock) of a permanent and unexpected 10 percent decrease in formal hiring cost
and bargaining power of workers. Low informality (red lines) means that the size of shadow
economy in output is 1/3 of the original value.
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Figure A2. The role of shadow economy in short-run effects of a decrease in formal entry
cost. The chart shows the short-run effects (first 5 years after the shock) of a permanent and
unexpected 10 percent decrease in formal entry cost. Low informality (red line) means that
the size of shadow economy in output is 1/3 of the original value.
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Table A1. Steady-state parameters of the parametrized economies
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Table A2. Dynamic parameters of the parametrized economies

APPENDIX B. BAYESIAN ESTIMATION

Figure B1. Prior and posterior distributions of structural parameters based on Bayesian esti-
mation using South African data. The parameters are (in order): interest rate smoothing, in-
flation and output weights in Taylor rule, formal and informal Rotemberg price rigidity costs,
interest rate premium, investment adjustment cost and consumption habit.
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Table B1. Prior and posterior distributions of autocorrelations and standard deviations of
shocks based on Bayesian estimation using South African data. All priors are maximized to
0.9.

prior posterior
Shock standard deviations distribution standard .
mean . mean | confidence interval
deviation
ggr formal productivity inverse gamma 0.2 0.1 0.43 0.36 0.49
gq informal productivity inverse gamma 0.2 0.1 0.15 0.12 0.18
€4 Income tax inverse gamma 0.2 0.1 0.27 0.08 0.54
ewy social benefit inverse gamma 0.2 0.1 0.13 0.09 0.18
& government consumption inverse gamma 0.2 0.1 0.07 0.06 0.08
g, preference inverse gamma 0.2 0.1 0.08 0.07 0.10
€pucr formal hiring cost inverse gamma 0.2 0.1 0.53 0.43 0.62
€pncr informal hiring cost inverse gamma 0.2 0.1 0.10 0.07 0.13
€m0 formal firing probability inverse gamma 0.2 0.1 0.32 0.19 0.44
€proon INformal firing probability | inverse gamma 0.2 0.1 0.17 0.09 0.24
& formal bargaining power inverse gamma 0.2 0.1 0.17 0.14 0.20
gy informal bargaining power | inverse gamma 0.2 0.1 0.10 0.07 0.13
€enryr formal entry cost inverse gamma 0.2 0.1 0.79 0.59 1.01
€entryr informal entry cost inverse gamma 0.2 0.1 0.16 0.08 0.23
g+ foreign interest rate inverse gamma 0.2 0.1 0.08 0.06 0.10
g+ foreign inflation inverse gamma 0.2 0.1 0.26 0.12 0.38
g monetary policy inverse gamma 0.2 0.1 0.07 0.06 0.09
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APPENDIX C. REFORM PACKAGES

Table C1. Long-run effects of structural reform packages in South Africa. The table shows

the long-run (25 years) effects of permanent and unexpected policies of size 10 percent im-
plemented in the formal sector.
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