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Abstract

We study the real effects of distortions associated to misallocation in credit markets as
a result of a large aggregate shock. We do so using sector-level detailed data on credit con-
ditions in Argentina after the sovereign default declared in December of 2001 on $95 billion
worth of sovereign debt (37% of GDP), the largest sovereign default in world history, as
well as the subsequent sharp currency devaluation that followed.

Our intended contribution is to explore the heterogeneous effects of the crisis across
sectors in addition to the aggregate consequences of such a dramatic shock. We hypothesize
that this crisis entailed an important increase in misallocation in credit markets. We focus
on measuring the extent of this misallocation using sector-level data on access to credit and
on analyzing the macroeconomic consequences even when disentangled from the effects of
the shock on aggregate productivity and demand.

To explore this evidence more formally, we continue by building a simple DSGE model
of an economy with heterogeneous entrepreneurs and frictions in their access to financial
markets. We then use the model to deve?op an analytical measure of misallocation. Feeding
the model with the misallocation measures estimated from the data, we simulate the re-
sgonse of real aggregates. Last, we conduct a welfare analysis of three alternative policies
that the government could have implemented to respond to the crisis: a subsidy to new capi-
tal purchases, a subsidy to entrepreneurs’ cost of labor and a subsidy to their cost of capital.
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1 Introduction

Building on the insight that, under efficient allocation, capital, labor and credit should be dis-
tributed across firms so that marginal products are equalized within narrowly defined industries,
we develop a framework that uses sector-level data to infer the extent of distortions affecting the
allocation of credit.

We study the real effects of distortions associated to misallocation in credit markets in the
economy of Argentina. The period we study covers the sovereign default declared in December of
2001 on $95 billion worth of sovereign debt (37% of GDP), the largest sovereign default in world
history, as well as the subsequent sharp currency devaluation that followed in January of 2002.
By the end of that year, the peso had already depreciated by almost 250% and interest rates had
risen dramatically (from 36% to 63% for personal loans and from 13% to 22% for mortgages,
for example - see Figure 1). Since most of the debt was denominated in foreign currency, the
debt-to-GDP ratio jumped to 150%. Just one year after the default GDP had dropped by a
cumulative 15% relative to the beginning of 1998, annual inflation reached 40%, unemployment
25% of the labor force, and poverty 50% of the population (see Figure 2). ! Given the magnitude
of this default we interpret it as an unanticipated shock to credit markets.

Apart from the starking magnitude of this aggregate shock, it is also important to highlight
that the devaluation entailed a big change in relative prices and the relative competitiveness
of different sectors as a function mostly of their exposure to international trade. Exporters
saw a drastic increase in their ability to access foreign markets, while importers were hurt with
a drastic increase in their operating costs. Non-tradeable sectors were hurt by a collapse of
aggregate demand in the domestic market. Turning specifically to developments in financial
markets, it is natural to think that the access to credit markets of these heterogeneous sectors
must have changed noticeably when productivity and the value of their cash flows and collateral
changed as a result of these sudden changes to relative prices. After all, it is reasonable to
conjecture that lenders must have reallocated credit supply towards the sectors that benefited

from the peso devaluation and away from the sectors that were negatively impacted.

! Prior to this event Argentine had been in a deep recession since 1998 with yearly growth rates of -0.4%, -0.9%
and -1.9% in 1998, 1999 and 2000, respectively, with a debt-to-GDP ratio of 55%, deficits in both the fiscal and
current accounts and an overvalued currency. To try to restore competitiveness of the export sector, the federal
government started with a strategy of real depreciation via internal deflation. This proved unsuccessful due to
the downward rigidity in both wages and prices. The government then engaged in a debt mega-swap (known in
Argentina as “el mega canje”) and a shield (“el blindaje”). These policies were not able to avoid a run on the
banks and the government had to institute a restriction on cash withdrawals known in the country as a “fence”

on deposits (“el corralito”).



In this context, our intended contribution is to explore the heterogeneous effects of the
crisis across sectors in addition to the aggregate consequences of such a dramatic shock. We
hypothesize that this crisis entailed an important increase in misallocation in credit markets. We
focus on measuring the extent of this misallocation using sector-level data on access to credit and
on analyzing the macroeconomic consequences even when disentangled from the effects of the
shock on aggregate productivity and demand. More specifically, our definition of misallocation
is that should there exist a sector(s) for which an idiosyncratic friction makes the cost of credit
higher than for others, then the theory would suggest that this sector should receive a lower
than average share of aggregate credit. This is because the “net marginal productivity” is lower
in this sector and optimally allocated resources should flow to the largest productivity sectors.?
If, conversely in the data, this sector is allocated a larger than average share of credit, then

this friction is reflected in a higher weighted average of the economy’s cost of credit. Indexing
L

each sector with 7 and denoting the interest rate on loans for that sector with R;*, that sector’s
borrowing with /; and aggregate credit with L, the weighted average fol(l + RF )%dz is increasing
in [; if RY is higher for sector 4 than for other sectors.

To address the topic of credit misallocation, we start by looking at disaggregated data for 92
sectors of economic activity. Doing so we are able to uncover significant heterogeneities across
sectors, which seems to indicate that the crisis affected them differently. Moreover, by looking
at the dynamics of both quantities and prices (interest rates) in credit markes, we find some
preliminary evidence that the distortions associated to misallocation were supply-driven. As
opposed to different sectors growing at different rates after the crisis struck and therefore, their
demands for credit evolving differently, it seems to be the case that it was lenders (mostly banks)
that allocated and priced credit differently across heterogeneous borrowers.

To explore this evidence more formally, we continue by building a simple DSGE model of
an economy with heterogeneous entrepreneurs and frictions in their access to financial markets.
We then use the model to develop an analytical measure of misallocation. Once we solve for the
model’s equilibrium conditions, we are able to show that the friction associated to misallocation
in credit markets in the heterogeneous agents model shows as an aggregate wedge in a model
of a representative entrepreneur. With sector-level data on credit markets in Argentina for the
period 2000-2017, we can evaluate these wedges, feed them into the model and simulate the

response of the aggregate economy to changes in the misallocation measure. We also study the

2The concept of “net marginal productivity” is important since capital is financed externally so that in the
Euler equation for capital accumulation the cost of credit (1 + th 4+1)0 is subtracted from the gross return
% + (1 —4). So, two sectors with the same physical marginal product of capital would still display different
net returns is subject to different sector-level shocks in credit markets.



economy’s response to three alternative policies that the government could have implemented
to respond to the crisis: a subsidy to new capital purchases, a subsidy to entrepreneurs’ cost of
labor and a subsidy to their cost of capital. Last, we conduct a normative analysis where we
rank these three policies based on their impact on welfare.

We can also quantify the contribution of this misallocation to aggregate output fluctuations
together with those of fluctuations in total factor productivity, the economy’s capital-to-labor
ratio, wages, etc.

We regress these measure on a broad set of macroeconomic aggregates and indicators of
the state of the banking sector. This allows us to understand what governs both the degree of
misallocation and their dynamics around big aggregate shocks.

The paper proceeds as follows. In Section 2 we frame our work within several related strands
of the literature. In Section 3 we analyze sectoral-level data for Argentina’s credit markets
for several quarters before and after the crisis as preliminary evidence of heterogeneities across
sectors in their access to and cost of credit and the extent of misallocation in financial markets.
In Section 4 we build a simple model with sectors that are heterogeneous in their access to credit
and we use this model to develop a more formal measure of misallocations. In Section 6 we first
show that sectoral differences in the heterogeneous agents model reflect in a representative agent
model as an aggregate wedge and in Section 5 we measure the degre of misallocation and its
determinants. Then, in sections 8.1 and 8.3 we study the response of the economy to shocks
to this wedge both through impulse response functions and model simulations. Last, in Section
8.4 we conduct a welfare analysis, and we conclude by ranking these policies in terms of their

welfare impact.

2 Literature Review

On the empirical side, the literature on resource misallocation starts with Hsieh and Klenow
(2009) who provide one of the seminal analyses on the consequences of misallocation for aggre-
gate productivity. They develop a tractable framework for measuring distortions using firm-level
data for China, India and the United States establishing a direct link between firm-level distor-
tions and aggregate productivity losses. They document substantial dispersion in the marginal
revenue products of capital and labor, which they interpret as evidence of distortions that prevent
productive firms from operating at their efficient scale while allowing less productive firms to re-
tain an excessive share of productive resources. Counterfactual exercises suggest that eliminating
these distortions would generate large increases in aggregate total factor productivity, which has

fundamental implications for explaining cross-country differences in income and productivity.



The literature that followed focuses on identifying alternative mechanisms responsible for in-
efficient resource allocation. In particular, the literature on financial frictions has built upon this
framework by emphasizing how imperfections in credit markets generate capital misallocation
through borrowing constraints that disproportionately limit the expansion of high-productivity
firms.

Our paper borrows from Buera et al (2011) and Buera and Moll (2012) who build a dynamic
general equilibrium model with heterogeneous entrepreneurs, and use it to show that limited ac-
cess to external finance prevents highly productive but low-wealth entrepreneurs from expanding
their operations to the efficient scale, while less productive but wealthier entrepreneurs retain
an inefficiently large share of capital. Unlike static models of misallocation, their framework
emphasizes the dynamic nature of credit misallocation since borrowing constraints interact with
the endogenous accumulation of wealth, making the effects of financial frictions inherently dy-
namic and persistent over time. Consequently, misallocation in credit markets have not only
short-run effects on TFP and output, but also impact the transition paths of capital accumula-
tion. Thus, misallocation can lead to persistent differences in aggregate productivity and income
across countries.

We take their model and use it to measure misallocation in credit markets around a large
aggregate shock using as a case study the economy of Argentina during the 2001 sovereign default
(the largest in world history, then) and the subsequent devaluation of the peso in 2002.

Also within this literature, Midrigan and Xu (2014) reexamine the quantitative importance
of financial frictions for aggregate productivity by developing a dynamic model of establishment
behavior disciplined by plant-level data and shift the attention to the extensive margin of firm
dynamics. In their framework, borrowing constraints affect aggregate output through two dis-
tinct channels. First, financial frictions distort firms’ entry and technology adoption decisions.
Second, borrowing constraints preventing incumbent establishments from expanding to their ef-
ficient scale. Unlike earlier studies that emphasized large productivity losses arising from the
intensive margin of capital misallocation, the authors find that this channel accounts for only a
modest fraction of the aggregate effects of financial frictions. Instead, the principal costs stem
from inefficiently low entry and delayed technology adoption. A key insight of the paper is that
productive firms are able to gradually overcome borrowing constraints through self-financing,
accumulating internal funds that allow them to expand despite limited access to external credit.
Consequently, the aggregate costs of misallocation are considerably smaller than suggested by
static models.

Moll (2014) can be interpreted as reconciling the seemingly conflicting conclusions in Buera
and Moll (2012) and Midrigan and Xu (2014). It revisits this question by emphasizing the in-



teraction between borrowing constraints and the persistence of firm-level productivity shocks.
In Moll (2014) firms can gradually accumulate internal funds, with the ability of self-financing
depending critically on the persistence of entrepreneurial productivity. When productivity dif-
ferences are highly persistent, productive firms remain constrained for extended periods, gen-
erating substantial and persistent misallocation of capital and aggregate effects on TFP and
income. Methodologically, Moll (2014) underscores the importance of transitional dynamics,
and shows that analyses based solely on steady-state comparisons may substantially understate
the economic costs of credit misallocation.

Subsequent papers focus on identifying the reasons why capital is misallocated. David and
Venkateswaran (2019) develop a framework to distinguish the role of credit frictions from those
of informational frictions. Karabarbounis and Macnamara (2021) studies the role of the maturity
structure of credit in the determination of capital misallocation. Liu et al (2021) Uses Chinese
reforms to study how financial liberalization affects capital allocation. In the finance literature,
Whited and Zhao (2021) uses firm-level financial data to measure the efficiency of financial

allocation directly rather than inferring it from production data.



3 The Sector-Level Data

We have access to sector-level data for the economy of Argentina at the quarterly frequency
between the first quarter of 2000 and the last quarter of 2017. There is a total of 92 sectors,
with 32 of them belonging in primary production, 28 in manufacturing, 4 in electricity, gas and
water supply, 3 in transportation and trade, 24 in services, and construction. The list of sectors
is provided in Appendix A.?

In Figure 3 we show the evolution of the share of total credit flowing to each sector over
the years. After the sovereign default at the end of 2001 and the sharp currency devaluation at
the beginning of 2002, the shares of overall credit flowing to the sectors in primary production
and construction increased, while those flowing to transportation, trade and services fell. The
manufacturing share stayed rather constant. This is expected since the currency devaluation
negatively affected transportation and services, which are mostly non-tradeable, whereas it sig-
nificantly benefited (at least in relative terms) the primary sector for which a large amount of
output is exported. Also, the dynamic properties of credit shares are very different across sectors.
While the coefficient of variation is approximately 0.1 for the primary sector, manufacturing,
trade, transportation and services, it is more than double for construction and four times as
much for water and gas supply and distribution.

The cross-sectional differences become even more evident when looking at the data at a
further level of disaggregation. The sectors that display the largest volatilities in shares are
recycling, production and distribution of gas and water, hotels and restaurants, education, health
and social work.

In Figure 4 we show the corresponding interest rates. Two main observations arise from
this chart. First and not surprisingly, the cost of credit increased after the crisis for all sectors.
Second, the sectors for which the share of credit increased seemed to have benefited from a
weaker increase in interest rates than those for which the share dropped. For example, the
primary sector saw rates increasing from 23% to only 25.7%, and construction from 23.5% to
27.9%. Conversely, the manufacturing sector saw its cost of credit increasing from 22.5% to
29.8%:; transportation and trade, from 24% to 30%; and services, from 25% to 34%. The overall
correlation between shares and rates is -0.063 and significant at the 1% level. Importantly before
the third quarter of 2001, i.e. before the default, this correlation was not significantly different
from zero, but it becomes significant at the 1% level and equal to -0.069 after the default and
devaluation. The differences across sectors are also more starking here when looking at more

disaggregated data. While the average rate for the entire period was 19.1%, it was as low as

3For the empirical analysis we remove from the data sectors in category 8.3 (Financial intermediation).



15.1% for manufacturing of fabricated metal products (except machinery and equipment) and
as high as 22.6% for real estate, renting and related business activities.

We take this initial evidence as suggesting that the dynamics of the shares were mostly
supply-driven, as opposed to demand-driven which would have yielded a positive correlation
between changes in shares and rates. The supply of credit seems to have shrunk for all sectors
but less noticeably for some sectors so that their share rose and the cost of credit increased by
less than for others. The joint dynamics of market shares and interest rates would be hard to
reconcile with demand-driven shocks.

In Figure 5 we take a close look at the properties of the statistical distribution across sectors
of market shares of borrowing in each period. After the crisis, the minimum share increases and
the maximum share decreases, and relatedly the cross-sectional standard deviation drops.

In the next section we build a model of sectors subject to collateral constraints in borrowing
and that are heterogeneous in their access to credit markets (as measured by sector-specific
interest rates) as a framework with which to obtain an analytical measure of the extent of
misallocation in credit markets. We use the data introduced in this section to quantify these

analytical measures.



4 The Model

We borrow from Buera and Moll (2012) a standard model with frictions in credit markets.
Deliberately, we take an off-the-shelf and general enough model so that our results are not
dependent on particular modelling assumptions. Our contribution lies on the application to the
case of Argentina and the subsequent policy analysis.

Time is discrete. There is a unit mass of homogeneous workers who value both consumption
(CY) and leisure (1 — H) and work for entrepreneurs earning a wage w. They do not have access

to financial assets and are hand-to-mouth consumers. Their optimization problem becomes:

E, S oV H 1
B O;)BU( Y, Hy) (1)
s.t.
CJ/V = tht (2)

There is also a continuum of entrepreneurs indexed by j € [0,1] who are heterogeneous
in their access to credit markets. Specifically, the aggregate shock induces changes in relative
prices such that entrepreneurs face heterogeneities in the cost of credit that we label with ¢;;.
Each period entrepreneurs draw a new value of ¢ from a distribution ¢ (¢;) which is iid both
across entrepreneurs and over time and ¢, € {¢”, " }Vt. Thus, the interest rate that at time ¢
entrepreneur j pays on its loans is (1 + RF) = (1 + R¥)é;. As a result, their capital holdings
kji+1 and their stock of debt [;;1; become sector-specific because they are endogenous to the
heterogeneous interest rates that entrepreneurs take as given.

Entrepreneurs consume cﬁ and own a private firm that uses kj;; units of capital and hj,
units of labor to produce output y;; using the technology in equation (4) where z denotes the
constant level of total factor productivity (TFP). They invest and combine this investment with
undepreciated capital stock accumulated in the past to transform final goods into capital goods
according to equation (5), where xj; is investment and ¢ is the depreciation rate. To finance
their operations entrepreneurs resort to financial markets for external financing. In doing so,
they are subject to a collateral constraint that limits their borrowing /;;11 to at the most a share
0 of the value of their capital stock which is posted as collateral according to equation (6), where
ftj¢ denotes the shadow value of this constraint. Equation (7) presents the budget constraint for
entrepreneurs, where w denotes the wage paid to workers and R’ is the interest rate on loans.
Finally, equation (8) is a non-negativity constraint on capital with an associated shadow value
of Aj:.



Thus, the problem of the entrepreneurs is given by:

max Ey Z 5tu(cﬁ) (3)
R o W

s.t.
yir = f(z ke, hj) = (2k;e)™ gy (4)
kjtr1 = e+ (1= 0)k; (5)
Ly < Okjin [14¢] (6)
Cit + i = Y — wihy — (1 + Ré‘t)lﬁ + (")
kjrpp = 0 [Aji] (8)

The budget constraint in equation (7) can be simplified using the fact when maximizing

capital income (zk;;)" h}t_ “ — w¢hjy with respect to labor, capital income becomes zm k;; where

(1—a)) o
Ty = (7%5 ) “
The corresponding first order conditions with respect to loans and capital are:
o (cB) —pe = BE W (ch) 1+ RE)} (9)
OYjir
u (c@ — il = Aje = BE {“/ (Cﬁ-i-l) lak’j‘tﬂ +(1-9) (10)

Multiplying equation (9) by —l;41 and equation (10) by kj41, and using the fact that

Njtkjir1 = 0 and g [0kjii1 — Ljss1] = 0, we can obtain a combined Euler equation as:

o
u' (Cﬁ> [kjtﬂ - ljt+1] = PE; {Ul (cj%+1> [3%?: Kjer1 + (1 - 5)kjt+1 o (1 + Rﬁfﬂ)ljwl] } (11)
J

Defining capital income net of the cost of credit mj;1 = [ggj:: kjtr1 + (1 —0)kjppr — (1 + Rﬁfﬂ)ljtﬂ]
as the entrepreneur’s cash flow, it can be shown that the equation is satisfied by the policy func-
tions in equations (12) and (13). The hand-to-mouth assumption together with entrepreneurs
having logarithmic preferences, a linear production technology in labor (without capital) that
makes labor demand proportional to wealth, and risk-neutral workers/bank owners generate
linear decision rules and straightforward aggregation. This is the well-known result of Angeletos

(2007) that policy functions for net worth are linear in individual wealth.

[Kjerr — Ljea] = By (12)
o= (1=3)my (13)

The distribution of interest rates is such that there will be a threshold rate ¢ above which

entrepreneurs will not be able to cover their costs and will therefore be inactive. For firms

10



with draws of the cost of credit above this threshold kj;11 = lj41 = 0. For firms with draws

below the threshold, they will borrow as much as possible hitting their collateral constraint and

1
k?jt+1 = gljt+1-

4.1 Aggregation and Market Clearing

An equilibrium is defined as sequences of wages and interest rates {wt, R! }:o for j € [0,1]

and corresponding allocations such that entrepreneurs maximize (3) subject to (4)-(7), workers

maximize (1) subject to (2) and the markets for loans, labor and final goods clear at all times.
Aggregating (net) capital income:

¢H
. mjtdj

M,

3 ik . |
/¢L ey + (1 — 8)] kjudy —/& (1+ BY)sulyudj +

¢H

[ fem (L= ) kad (14)

Denoting fff kjdj with K; and multiplying and dividing the second term in eq. (14) by L,

we get:

bt L
M, = [z + (1 0)] K, — Ly /¢ (1+ R ) dj (15)
t
Further, labeling f (1+ RL)QZ)Jt rdj with Q,
M = [zm + (1 = 0)] Ky — Qi Ly (16)

Aggregating equation (12) the capital stock across entrepreneurs:

¢H
K1 = o Ejey1dy
o ﬁ
-/ (1_0>mﬁdj—|—/ — 6)kjudj
= /¢t b [zm + (1 = 9)] kjudj — 8 QL +/ dj (17)
= ¢L(1—9) Tt it @) ( tdot t]
Aggregate investment is:
e
X, = /¢L Tidj = /¢L zjidj (18)

Entrepreneurs with high cost of credit draws are priced out of loan markets, such that for

b < Gjrr1 < ¢, lj11 = 0. For entrepreneurs with “good” draws borrow as much as they are

11



allowed, so that ¢* > @41 < b, ljt41 = Okjey1. Integrating over all firms and calling aggregate
loans L;; and aggregate capital K q:

ot ) bt )
/¢L litndj = o Okjti1dj (19)
Lipn = Ky (20)

Using equations (17) and (19), we can obtain the aggregate net worth:

Koo = Lol = " <1f gy [ome o+ (L= O hadj — (2 B Lt / §)kjedj — / Ok ;1 1dj
-/ "B m (1= )k — Tt / 5)kjudj — / Ok;,(2l)
ot (1—10) (1— L
Last, using the policy function for entrepreneurs’ consumption in equation (13), we get:
E g
CE = /¢ Bdj= (1 p)M, (22)

Aggregate consumption of both entrepreneurs and workers is:
C,=CcF+cf (23)

The market clearing condition in labor markets makes aggregate labor supply from workers
equal to the aggregate of labor demanded across the continuum of entrepreneurs that are active
(i.e. those with cost of credit draws ¢; < ¢

bt
[ by = 1, (24
¢L
Finally, the resource constraint in the market for final goods is:

Ot + Xt - )/;g Xt - Kt+1 - (1 - (5)Kt (25)

4.2 Measuring Credit Misallocation

In the model misallocation is measured by (). To better understand why, consider for a minute

an economy with a discrete number of sectors N. In such an economy:

e ( is larger than (1 + RL) if sectors with a higher draw of ¢, obtain a share of aggregate

lj 1
credit larger than their measure N, Le. >«

12



e in a representative agent economy in which all sectors had equal draws p(¢) and normalize
1(¢) = 1, then all sectors would get a share + of credit and @ = (1 + RL)u(gb)% =
(14 RF)

e Then, the farther @Q is from (1 + R), the higher the degree of misallocation in credit

markets.

The expression for net worth in the representative-agent economy with homogeneous en-

trepreneurs and thus, no misallocations, for which we use the superscript RA, is:
(K4 — LEA] = B [smK, + (1 0)K, — (1+ R")L)] (26)

Comparing equations (21) to (26) we are able to show that entrepreneurs net worth in the

economy with misallocations is lower than in the representative agent economy.

5 Empirical Evidence on Credit Misallocation: The Case

of Argentina

Table 1 presents the data summary statistics for the economy of Argentina during the period of
study which extends from the first quarter of 2000, two years before the default and devaluation
crisis, to the last quarter of 2017.

This shows that the mean value of our measure of credit misallocation X; = f(fﬁ (1+RL>¢jt%:dj
is 1.1954 with a minimum value of 1.0821 and a maximum of 1.4008 which is observed exactly
at the time of the default in the fourth quarter of 2001. The average percentage change in X
relative to its pre-crisis level is -2.4% with a minimum of -48% and a maximum of 4.2%.

Table 1 also shows summary statistics for the macroeconomic and financial sector variables
which are studied as potential determinants of the extent of misallocations.

Next we study the empirical determinants of the dynamics of our measure of credit misallo-
cation X. These regression results are presented in Table 2. In the first column we just include
macroeconomic determinants and conclude that while inflation and total factor productivity do
not seem to exert a significant effect on the extent of credit misallocation, as expected, GDP
growth weakens misallocation. Looking into heterogeneity of the data at the sectoral level we
can see that during periods of positive economic growth, the cost of credit falls for all sectors
falling more for the sectors with a larger share of aggregate borrowing.

In the second column we add an indicator of whether the country is going through a crisis in
that particular quarter. While a big jump in X is observed after the default at the end of 2001,

13



the crisis dummy does not seem to have a significant effect on the state of misallocation when
data for the entire 2000-2017 period is analyzed.

In the third column we add some variables related to the state of markets for foreign currency.
We conclude that devaluations are associated to increases in the extent of misallocation, and
that the stock of international reserves held by the central bank does not affect the extent of
misallocation in credit markets.

In the last column we add some measures related to market structure in the banking sector.
The Lerner index, which is calculated as the ratio of the difference between price and marginal
cost to marginal cost, has a negative effect on the extent of misallocations. The ratio of deposits
to assets in the banking sector, which is a measure of banks’ liquidity, has no significant effect
either. The percentage of banks that are foreign-owned has a positive and significant effect on

the measure X, indicating that the cost of credit tends to be higher at these institutions.

6 A Representative Agent Model and Aggregate Wedges

Solving for the competitive equilibrium of an economy with homogeneous (or a representative)
entrepreneur subject to a tax on debt repayments, we can show that the distortions associated
to misallocation in credit markets show as an aggregate wedge equivalent to this tax at a rate

71, Specifically:

max E(] Z 6tU(Ct)
t=0

Ci,Kiy1
s.t.
Cot [Kipr — (1= 0)Ki] = Yi+ Lopa —wieHy — [T+ RE(L+ 7] Ly (27)
Lipy 0K [M] (28)
K120 [A¢] (29)

The Euler equations are:
o (C) {1 =M [1+ RE, (1+78)]} = BEAu (Co) 1+ RE (1+75))]} (30)

W (G- M- A — 5Et{u'<ct+1>[a““ +<1—6>H (31)

Multiplying equation (31) by K;,; and equation (30) by —L;y;, and using the fact that
MKy 1 =0and M, [0K,;11 — Liy1] = 0, we can obtain a combined Euler equation as:
Y41

u' (Cy) [Kis1 — L) = BE; {Ul (Ciy1) laKtHKtH + (1= 0) K1 — {1 + Ri(1+ Tt]j—l)} Lt+1] }
(32)
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which is the aggregate counterpart to equation (11) in the model with heterogeneous entrepreneurs.
Thus,

[Kii1 — Lisa] = B { lngt +(1- 5)] K= [14+ RE(1+ 7] Lt} (33)
C, = (1 —5)“%“1_5)] K, — [1+RE(1+ 7] Lt} (34)

In our numerical simulation work we will discipline the process followed by 77 as (1 + TtR) =
% where Q; = [ d_)f(l + RL)wjtlLJ—idj , and use the sector-level data for Argentina to calibrate
the process.

Since {1 + RE(1 + TtR)} > (1 + Rf) both consumption and net worth are lower in the model
with the wedge than in the frictionless model. This is how the distortions associated to hetero-
geneities across entrepreneurs in their cost of credit and the resulting misallocation in financial

markets ends up entailing adverse aggregate effects.

7 Calibration

We calibrate the model of the aggregate economy to the case of Argentina at a quarterly fre-
quency. The discount factor j is set to 0.98 to match a quarterly long-run average interest rate
on short-run deposits of 2% a quarter. The parameter w is set to 2 to yield a unitary elasticity
of labor supply. The capital share of output « is set to 0.67 to match the share of capital income
in aggregate national income in emerging economies. The quarterly depreciation rate for capital
is set to the standard § = 0.025.

The process followed by the wedge is set to 7% = prf, + ¢ e ~ N(0.2424,0.0525)".
Since the Argentine economy is considered to have left the default state by the end of 2005, the
persistence parameter is set to 0.977 so that the value of the wedge (1 +7%) returns to 1.29, the
pre-default level, in 16 quarters by the end of a 4-year period. The persistence parameter in the
processes followed by all three policy parameters is set to 0.7 so that the policy is ended when
the country leaves the default state.

For the simulations we use the data on the misallocation measures obtained in Section 5. We
generate a series of random numbers with a mean equal to the mean of the data for the first 4
years (2000-2003) when the country was going through the sovereign debt and currrency crisis,
ie. Q = 0.2127. The standard deviation of the series is obtained from the standard deviation

4Since 7 = % —1 and we calibrate the “frictionless” R as the pre-crisis interest rate on loans such that
t
RE = 01712, and since Q; = 1.2127 during the crisis period, then 7/t = (1‘02'11#;1) —1=0.2424

15



for the entire series for () for the period 2000q1-2017q4, i.e. og = 0.0525. Deviations are taken
with respect to the pre-crisis steady-state for which the misallocation measure is calculated as
@ = 0.1712, the average of () between the first quarter of 2000 and the third quarter of 2001,

right before Argentina declared sovereign default.

8 Results

8.1 Impulse Response Functions

In this section we compute the policy functions for the representative agent economy of Section
6, and we present impulse response functions for all endogenous variables of interest in response
to a one-time increase in the aggregate wedge associated to misallocation in credit markets. We
calibrate the size of the shock by matching the increase in the misallocation measure observed
during the fourth quarter of 2001, when the sovereign default happened, and the first quarter of
2002, when the sharp currency devaluation took place. These results are presented in Figure 6.
An increase in the frictions associated to misallocation shows up in the model as an aggregate
wedge that raises the cost of investment spending. As a result, our model predicts investment to
drop by approximately 20%. Since capital and employment are complementary in production,
the drop in the capital stock lowers the marginal product of labor and consequently, through a
standard demand-side channel, it lowers employment by almost 4%. These two effects on the
amount of factors of production end up lowering aggregate output by almost 14% at the trough.
As regards factor prices, wages drop as a result of labor demand falling, and returns to capital
increase as a result of the drop in investment and the size of the outstanding stock of capital.
Consumption rises on impact to allow for the resource constraint to be met. This is be-
cause with time-to-build in investment, output initially doesn’t drop much and investment falls

drastically, which makes entrepreneurs reallocate their available resources towards consumption.

8.2 Policies

The analytical work in Section 6 shows that the distortion associated to heterogeneity across
sectors in their access to credit and misallocation in credit markets shows up in the aggregate
as a wedge associated to a tax on debt repayments. Then, the relevant normative question that
naturally arises is what are the best policies to undo the effects of this distortion. We consider
the following three policy alternatives: a subsidy on new capital purchases K;,; at a rate ¢, a

subsidy on labor costs at a rate ¢ and a subsidy on capital income at a rate ngRK.
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In the simulations, all three types of subsidies are implemented by “turning it on” at a
positive rate whenever the measure of misallocation in credit markets rises above the pre-crisis
(pre December of 2001) value in the data. If the degree of misallocation in any period or state of
nature remains below the pre-crisis level, then we assume that entrepreneurs are not entitled to
any subsidy in that period. For the periods when the subsidy is indeed implemented, we assume
it to be proportional to the increase in the extent of misallocation. In the paragraphs below
we indicate how the model equations and equilibrium conditions change when each of the three

policies is implemented.

8.2.1 Policy 1: Subsidies to the Purchase of New Capital

Equation (27) now involves an additional factor that accounts for the subsidy at a rate ¢:
Cot+ Kipn(1— ¢) — (1= 0)K, =Y, —wiH, — (1+ Ry(1+ 7)) Ly + L, (35)

so that the aggregate Fuler equation becomes:

a4 (1-5) — (1+ RE,(1 ”ﬁl)g]} (36)

u' (Cy) = BE, {Ul (Ci11) { 1— oK)

When this policy is implemented and subsidies are set to 5%, the drops in the stock of
capital and employment are reduced to just a little over 8% and 1.5%, respectively. Then, this
policy manages to obtain a reduction in output of only 6% (as opposed to 14% in the no-policy
benchmark scenario). As expected, with a lower subsidy rate, which reaches 2.5% at its peak
and it falls thereafter, the responses of capital, employment and output are all in between those
of the benchmark economy and the economy with the higher subsidy rate. These results are

shown in Figure 7.

8.2.2 Policy 2: Subsidies to Labor Costs

When the government intervenes after the crisis by subsidizing a share of the cost of labor for

entrepreneurs at a rate ¢, their budget constraint becomes:
Cot Kipr = (1= 0)K; = Yy —w, Hy (1= ¢f) = (14 Ry(1+ 7)) Li + Ly (37)

so that the demand for labor is now such that the marginal product of labor equals the after-

subsidy wage:

(1- a)}z — wy(1— o) (38)
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As shown in Figure 8, this policy proves far less effective than policy # 1. With a subsidy
to the cost of labor in the order of 15%, instead of falling, employment actually rises on impact
for the first few quarters after the shock. However, this has no significant effect on the stock of
capital. The stock of capital still falls and after a few periods, the negative effect on the marginal
productivity of labor of the drop in the capital stock dominates the positive effect of the subsidy
so that even with this policy in place, employment still drops starting just 5 quarters after the
shock initially hits the economy. The same qualitative results are observed for a lower subsidy
rate.

Output follows the dynamics of employment and while in the presence of the policy, output
rises during the first couple of quarters after the shock, it starts falling soon after, so that at
the trough the drop in output is only one percentage point lower than without the policy. This

indicates that subsidies to the wage bill are a rather ineffective policy tool.

8.2.3 Policy 3: Subsidies to Capital Income

When the government intervenes by subsidizing the cost of capital for entrepreneurs at a rate

¢ the budget constraint becomes:
Ci+ Ky — (1= 0)K, = RFK,(1 + ¢F*)Y, — w, H, (1 — o) — (1 + RY(1 + TtR)) Li+ Ly (39)

, and the aggregate Euler equation becomes:

¢ (G- 00 A= 3B (Co) [oq b1+ ) + -0 -t L (a0

This policy raises entrepreneurs’ incentives to accumulate capital even with the distortions

associated to misallocations in credit markets increasing after the crisis. As shown in Figure 9,

after a subsidy rate of 15% is implemented, the stock of capital falls by only 12% (versus 20% in

the benchmark economy). The productivity of labor is less affected then and employment falls

by only a little over 2%. As a result, output drops by 8%, half as much as in the benchmark
no-policy economy.

8.3 Model Simulation

In this section we use the data on the degree of credit misallocations from our empirical work in
Section 5 to calibrate the process followed by the aggregate wedge 7%. We generate a random
sequence of wedges for which the mean and standard variation match those in the data, and we

then feed this sequence into the model. Results are presented in Table 3.
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Consistent with the data, this exercise predicts a standard deviation of output equal to 0.0504
and for those of employment, capital, investment and consumption to be 0.25, 1.4, 27 and 1.06
relative to that of output, respectively.

We simulated the model 200 times, each being 72-periods long. We chose the length of the
series to match that of our data from 2000 to 2017 at the quarterly frequency. For each simulation
the data was logged and Hodrick-Prescott filtered and used to compute standard deviations of
all variables of interest and their correlations with output. Averages of these statistics across
the 200 simulations are presented in Table 3.

Consistent with the data, in our model investment is more volatile and employment is less
volatile than output. The volatility of investment is significantly overestimated though.® Also
consistent with the data, our model predicts roughly the same volatility for consumption as for
output.

Now we start studying the introduction of policies intended to compensate entrepreneurs for
the reduction in returns to capital associated with credit misallocations. To make the results
comparable across the three policies, we choose subsidy rates such that the total cost of the
subsidies is the same across the three policies. The first policy that we simulate is the subsidy
on new capital purchases introduced at a mean rate of 2.03% with the maximum rate being
21.49%. Consumption, investment and employment all remain procyclical and, as expected,
show diminished volatility with the fall in volatility being increasing in the subsidy rate (see
columns for base rate versus low rate in Table 3).

The second policy is a subsidy to the cost of labor, introduced at a mean rate of 6.09% and
a maximum rate of 64.46%. Interestingly, rather than stabilizing economic activity, this policy
only marginally lowers the volatility of capital and triples that of employment. As a result, this
policy results in a slightly higher volatility of output than in the benchmark scenario with no
policy in place.

The third policy is a subsidy to the entrepreneurs’ cost of capital, both introduced at a mean
rate of 6.09% and a maximum rate of 64.46%. The same patterns emerge. Macroeconomic
variables remain procyclical but show diminished volatility.

From this analysis we can conclude that governments trying to offset the efficiency costs
associated to credit misallocations seem to better achieve their goal of stabilizing consumption
and output by subsidizing capital purchases. Worthy of note is that this is obtained with a

®We could have introduced adjustment costs to investment to slow down the volatility of investment in the
model. However, this would have prevented us from obtaining closed form solutions in the model simulations
and would also make the model’s aggregation more complicated and deliver a less intuitive expression for the

misallocation measure.
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lower tax rate, although of course it falls on a larger taxable base since both K;,; > w;H;, and

Ky > Rf{ K, hold true in every state of nature in this model.

8.4 Welfare Analysis

We conduct welfare comparisons across different scenarios (no policy and each of the three
alternative subsidies) based on consumption equivalents. Given a specific set of parameters
and policy rule, we supply a time-series for the aggregate wedge via a seeded random number
generator. We then compute 200 repeated simulations of pseudo data each of length 72 periods.®

With this pseudo data, we can compute welfare pre and post-crisis and under any of the

policies, respectively as:

Wrre = EyY_ B'log (CF™) (41)
t=0

Wpost  — E, Z /Btlog (Cf%t) (42)
t=0

Wpolicy _ EO Z 61‘[09 (Cfolicy) (43)
t=0

where CF™¢, CP*" and CP?"Y are averages of consumption in each scenario across the N=200
simulations.

Defining the compensating variation A as the fraction of lifetime steady-state consumption
that households under the pre-crisis scenario would have to sacrifice to make them indifferent

between the pre and post-crises scenarios as:

E, iﬁtlog [Cg)re (1 _ Apost)} — J}post (44)

t=0

and between the post-crisis subsidy and no-policy scenarios as:
EO Z 515[09 [Cfolicy (1 o Apost):| — Wpost (45)
t=0

Then we can solve for the compensating variations as:

AP =1 eap (1= ) (W )] (46)
Apolicy —1— exp [(1 o B) (Wpolicy o Wpost)} (47)

6See Heer and Maussner (2009) and Woodford (2003) for details on this method.
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Using this methodology we estimate the welfare costs of credit misallocations as 11.16% of
consumption since consumers would have to give up this share of their pre-crisis steady-state
consumption to be as well off as after the default and devaluation shock that increased our
measure of credit misallocation by 4.15 percentage points, from 1.1712 pre-crisis to an average
of 1.2127 after the crisis.

We also compute compensating variations A for each policy and each level of the subsidy
rate with respect to both the pre-crisis scenario and the post-crisis/no policy scenario. They are

presented in Table 4. We do so using the following formula:
A=1—exp {(1 —B) (Wpoucy — WpOSt)} (48)

The policy of introducing subsidies to the purchase of new capital at a mean rate of only
2.03% turns this welfare loss into a gain of 1.91% of consumption. Conversely, subsidizing capital
at a lower rate (half as much at 1.02%) makes welfare losses from credit misallocation equal to
4.64% of consumption, still a loss but noticeably lower than without any policy in place. Again
and consistently with the simulation results in the previous section, this policy seems to be a
powerful tool at governments’ disposal in the presence of big shocks that induce heterogeneities
¢; across sectors in the cost of credit.

The policy of subsidizing the wage bill for entrepreneurs at an average rate of 6.09% brings
the welfare costs of misallocations to 4.48% of pre-crisis consumption. When labor costs are
subsidized at an average rate of 2.03%, welfare costs still go down relative to the no policy
economy, but only to 9.91% of pre-crisis consumption.

Last, the policy of subsidizing the user’s cost of physical capital for entrepreneurs at the same
rate of 6.09% lowers the welfare costs of 1.56% of consumption, and at the lower subsidy rate,
it does so to 7.8% of consumption.

We also conduct an exercise which consists of finding out what is the subsidy rate needed
to completely compensate consumers and entrepreneurs for the loss associated with the increase
in the cost of credit. For subsidies on capital (policy 1), we find that a rate of 1.73% would be
enough to do so. From this result we conclude that subsidies on purchases of new capital are
a very effective instrument with which to address distortions in credit markets. For subsidies
on the cost of labor (policy 2), a rate of 8.84% would completely compensate agents and leave
them as well off as before the crisis generated a sudden increase in the weighted average of the
cost of credit across sectors. For subsidies on the rental cost of physical capital (policy 3), a
rate of 7.11% is enough to completely compensate consumers and entrepreneurs after the crisis.
Again, we interpret this finding as evidence of subsidies to entrepreneurs being potentially quite

successful.
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This analysis allows us to rank the three policies in terms of their quantitative effects on
welfare. Subsidies on new capital purchases rank first, followed by subsidies to the cost of

capital and last, subsidies to the wage bill.

9 Conclusions

We study the real effects of distortions associated to misallocation in credit markets which arises
when financial frictions distort the allocation of credit across heterogeneous producers, causing
the distribution of capital to deviate from the efficient benchmark in which marginal products
of capital are equalized. These distortions reduce aggregate total factor productivity and output
by preventing high-productivity firms from expanding to their efficient scale.

As a case study we take the economy of Argentina in a context where two large aggregate
shocks: the sovereign default of 2001 and the sharp currency devaluation of 2002, induced large
swings in relative prices across sectors and as a result, heterogeneities in the cost of credit across
sectors. In this context, our intended contribution is to explore the heterogeneous effects of the
crisis across sectors in addition to the aggregate consequences of such a dramatic shock. We
hypothesize that this crisis entailed an important increase in misallocation in credit markets.
First, we focus on measuring the extent of this misallocation using disaggregated data for 92
sectors of economic activity on their access to credit. Second, we show this misallocation shows
up in a representative agent model as an aggregate wedge equivalent to a tax on debt repayments.
Last, we use this data to feed the process for the wedge and to study the economy’s response to
such a shock.

A caveat regarding our normative analysis is that the subsidies are financed with lump-
sum taxes that impose no distortions on either consumers or entrepreneurs decisions. Going
to a general equilibrium framework would entail introducing distortionary taxes, which could
have a negative effect on labor supply and employment or consumption. Alternatively, debt-
financing could be considered but this would impose an additional impact on the cost of credit
for entrepreneurs. In both cases, conclusions regarding the welfare analysis and the specific
ranking of policies might change.

On the empirical side, in this paper our data restricts our analysis to the sectoral-level.
An interesting extension would be the study of the aggregate consequences of misallocation in
credit markets at the firm-level. On the theoretical side, a natural extension to our model is
the introduction of a more explicit financial intermediation sector (rather than entrepreneurs
just borrowing subject to a collateral constraint as in Buera and Moll (2012)) so that we could

introduce macro-prudential policies like capital requirements on banks to address the effects of
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the crisis. We leave these two extensions for future work.
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Table 1: Summary Statistics

N Mean Std. Dev. Min Max
X 72 1.1661 0.0525 1.0631 1.2973
X = B mremcrinis) 72 -0.4314 4.4849 -9.2260 10.7628
% (contribution to GDP fluctua- 60 -0.3823 6.2712 -44.2448 11.7109
tions)
real GDP (in millions of pesos) 72 796734 142257 489067 1018181
inflation 72 4.4283 3.5293 -0.8431 18.9747
TFP index (US=1) 60 0.7676 0.0622 0.6797 0.8715
Erate 72 5.3591 4.4365 0.9984 18.6500
Central Bank assets/GDP 68 9.8700 4.1653 2.2396 16.6734
Banks CR3 68 44.2210 5.1785 32.3247 52.4465
Lerner index 60 0.1644 0.2407 -0.6290 0.3349
Deposits 72 1.1693 0.4404 0.2029 2.1085
Bloyegn Bonts 56 33.4286 1.6934 32.0 37.0
realGDP 72 0.0000 17.8551 -38.6160 27.7943
TFP 60 0.0000 8.1060 -11.4418 13.5466
Erate 72 435.9111 443.6498 -0.16 1765
CBassete 68 196.0663  124.9462  -32.8190  400.1453
CR3 68 31.7929 15.4336 -3.6620 56.3075
Lerner 60 -9.9075 131.8788 -444.6267 83.4939
Deposits 72 247.6335  130.9184  -39.6652  526.8439
W 56 -9.6525 4.5767 -13.5135 0

Source: National Institute of Statistics and Census Data of Argentina (INDEC) for macro data.
Global Financial Development Database of the World Bank for concentration measure, Lerner index
and Central Bank’s assets. Central Bank of Argentina (BCRA) for banks’ balance sheet data.
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Table 2: Credit Misallocation: Its Determinants

X X X X
real GDP growth -0.144 -0.128 -0.251 -0.096
(2.60)* (2.23)* (5.01)** (2.05)*
TFP growth 0.055 0.106 -0.079 -0.299
(0.49) (0.87) (0.78) (2.94)**
inflation -0.038 -0.075 -0.452 -0.515
(0.24) (0.47) (3.04)* (4.14)*
crisis dummy 1.822 -0.973 2.629
(1.04) (0.44) (1.58)
devaluation 0.026 0.065
(3.75)** (7.41)*
Central Bank assets/GDP -0.004 -0.029
(0.37) (3.00)**
Lerner index -0.011
(2.41)*
Deposits 0.016
(0.26)
il oreign Janks 0.796
(5.44)*
Constant -1.554 -1.854 -6.137 -3.649
(1.76) (1.99) (5.93)** (2.71)*
R? 0.22 0.23 0.54 0.8
N 60 60 60 56

All regressors are in percentage deviations with respect to their pre-crisis levels.

p<0.05; ** p<0.01
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Figure 1: Peso depreciation
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Source: Argentina’s National Institute of Statistics and Census Data (INDEC).
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Figure 2: Growth and Inflation
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Figure 3: Sector-Level Evidence on Shares of Debt
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Shares of debt for each sector are from dissaggregated sector-level data for 92 sectors grouped

here into 6 broader sectors.
Source: Central Bank of Argentina (BCRA).
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Figure 4: Sector-Level Evidence on Interest Rates
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Figure 5: Cross-Sectional Data Statistics
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Appendix: The Data
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Table 4: Welfare Analysis

Base Rate Low Rate Compensating Rate
Pre- Post- Pre- Post- Pre- Post-
Crisis Crisis Crisis Crisis Crisis Crisis
No policy -0.1107
Policy 1 -0.09 0.0186 -0.1003 0.0093 -0.0003 0.0994
Policy 2 -0.0559 0.0493 -0.0849 0.0232 -0.0001 0.0995
Policy 3 -0.0687 0.0377 -0.0894 0.0191 0.0001 0.0997
Mean subsidy rates
Investment 0.0025 0.0012 0.0132
Wage bill 0.0412 0.0206 0.0736
Cost of capital 0.0203 0.0102 0.0563
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Table 5: Sector Classification

Sector Name

Sector Code

=W N =

14
15
16
17
18
19
20
21
22
23
24

25
26
27

28
29
30
31
32

PRIMARY PRODUCTION

Agriculture, hunting and related service activities

Agricultural crops and services

Agricultural crops

Growing of cereals and other crops n.e.c.

Growing of vegetables, horticultural specialties and nursery products
Growing of fruit, nuts, beverage and spice crops

Industrial crops, spices and aromatic and medical plants

Plants for textile fibers production

Sugar plants

Grapes for wine

Plants for beverages production

Tobacco

Spice and aromatic and medical plants

Other industrial crops

Seed production and other form of agricultural crops propagation
Agricultural service activities

Farming of animal and animal service activities, except veterinary
Farming of cattle, sheep, goats, horses, asses, mules and hinnies; dairy farming
Bovine -except in farms and for milk production-

Sheep -except in farms and for wool production-

Hogs- except in farms-

Horses -except in studs- (ncludes horses for labour)

Goats -except in farms and for milk production-

In farms and studs (includes semen production)

Milk production (includes farming of animal)

Wool production and animal fair

Others

Animal service activities, except veterinary activities

Other animal farming; production of animal products n.e.c

Hunting, trapping and forestry logging

Hunting, trapping and game propagation including related service activities
Forestry, logging and related service activities

Fishing and related services, operation of fish hatcheries and fish farms
Mining and quarrying

Mining of coal and lignite; extraction of peat

Extraction of crude petroleum and natural gas and related services

Mining of uranium and thorium ores

Mining of metal ores

Other mining and quarrying

3

3.1
3.1.1.0.0
3.1.1.1.0
3.1.1.1.1
3.1.1.1.2
3.1.1.1.3
3.1.2.0.0
3.1.2.1.0
3.1.2.2.0
3.1.2.3.0
3.1.2.4.0
3.1.2.5.0
3.1.2.6.0
3.1.2.7.0
3.1.3.0.0
3.1.4.0.0
3.2
3.2.1.0.0
3.2.1.1.0
3.2.1.2.0
3.2.1.3.0
3.2.1.4.0
3.2.1.5.0
3.2.1.6.0
3.2.1.7.0
3.2.1.8.0
3.2.1.9.0
3.2.2.0.0
3.2.3.0.0
3.3
3.3.1.0.0
3.3.2.0.0
3.4

3.5
3.5.1.0.0
3.5.2.0.0
3.5.3.0.0
3.5.4.0.0
3.5.5.0.0
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Table 6: Sector Classification (ctd.)

Sector Name

Sector Code

33
34
35
36
37

38
39
40
41

42
43
44
45
46
47

48
49

50
51
52
93
54
55
56
o7
o8
59
60

MANUFACTURING

Manufacture of food products and beverages

Production, processing and preserving of meat and meat products
Manufacture of dairy products

Manufacture of grain mill products, starches, and animal feeds

Manufacture of beverages

Manufacture of other food products

Manufacture of textiles and of leather products

Manufacture of textiles

Manufacture of wearing apparel; dressing and dyeing of fur

Tanning and dressing of leather; manufacture of luggage, harness and footwear
Manufacture of chemicals and chemical products

Manufacture of machinery, equipment and insturments
Manufacture of machinery and equipment

Manufacture of office, accounting and computing machinery

Manufacture of radio, television and communication equipment and apparatus
Manufacture of electrical machinery and apparatus n.e.c.

Manufacture of machinery and equipment n.e.c.

Manufacture of medical, precision and optical instruments, watches and clocks
Manufacture of motor vehicles and transport equipment
Manufacture of motor vehicles, trailers and semi-trailers

Manufacture of other transport equipment

Others

Manufacture of tobacco products

Manufacture of wood and of products of wood and cork, except furniture
Manufacture of paper and paper products

Publishing, printing and reproduction of recorded media

Manufacture of coke, refined petroleum products and nuclear fuel
Manufacture of rubber and plastics products

Manufacture of other non-metallic mineral products

Manufacture of basic metals

Manufacture of fabricated metal products, except machinery and equipment
Recycling

Manufacture of furniture; manufacturing n.e.c.

4

4.1
4.1.1.0.0
4.1.2.0.0
4.1.3.0.0
4.1.4.0.0
4.1.5.0.0
4.2
4.2.1.0.0
4.2.2.0.0
4.2.3.0.0
4.3

4.4
4.4.1.0.0
4.4.1.1.0
4.4.1.2.0
4.4.1.3.0
4.4.1.4.0
4.4.2.0.0
4.5
4.5.1.0.0
4.5.2.0.0
4.6
4.6.1.0.0
4.7.1.0.0
4.8.1.0.0
4.9.1.0.0
4.10.1.0.0
4.11.1.0.0
4.12.1.0.0
4.13.1.0.0
4.14.1.0.0
4.15.1.0.0
4.16.1.0.0
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Table 7: Sector Classification (ctd.)

Sector Name

Sector Code

61
62
63
64
65

66
67
68

69

70
71
72
73
74

75
76
T
78
79

80
81
82
83
84
85

86
87

88
89
90
91
92

ELECTRICITY, GAS, STEAM AND WATER SUPPLY
Electricity, gas, steam and hot water supply

Production, collection and distribution of electricity

Manufacture of gas; distribution of gaseous fuels through mains

Steam and hot water supply

Collection, purification and distribution of water

CONSTRUCTION

WHOLESALE AND RETAIL TRADE

Sale, maintenance and repair of motor vehicles and motorcycles; sale of fuel
Wholesale trade and commission trade, except of motor vehicles and motorcycles
Retail trade, except of motor vehicles and motorcycles; repair of goods
SERVICES

Hotels and restaurants

Transport, storage and communications

Land transport; transport via pipelines

Water transport

Air transport

Supporting and auxiliary transport activities; activities of travel agencies
Post and telecommunications

Financial intermediation, except insurance and pension funding
Central banking

Other monetary intermediation

Insurance and pension funding, except compulsory social security
Activities auxiliary to financial intermediation

Other financial intermediation

Real estate, renting and business activities

Real estate activities

Renting of machinery and equipment

Computer and related activities

Research and development

Other business activities

Public administration and defence; compulsory social security
Education, social work and health

Education

Health and social work

Others

Sewage and refuse disposal, sanitation and similar activities
Recreational, cultural and sporting activities

Activities of membership organization n.e.c.

Extra-territorial organizations and bodies

Other service activities

5

5.1
5.1.1.0.0
5.1.2.0.0
5.1.3.0.0
5.2

6

7

7.1

7.2

7.3

8

8.1

8.2
8.2.1.0.0
8.2.2.0.0
8.2.3.0.0
8.2.4.0.0
8.2.5.0.0
8.3
8.3.1.0.0
8.3.2.0.0
8.3.3.0.0
8.3.4.0.0
8.3.5.0.0
8.4
8.4.1.0.0
8.4.2.0.0
8.4.3.0.0
8.4.4.0.0
8.4.5.0.0
8.5

8.6
8.6.1.0.0
8.6.2.0.0
8.7
8.7.1.0.0
8.7.2.0.0
8.7.3.0.0
8.7.4.0.0
8.7.5.0.0
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