Facultad de Ciencias Econémicas
Escuela de Economia
Sede Bogotd

CUADERNOS
DE
ECONOMIA

ISSN 0121-4772

&
%)0 UNIVERSIDAD

NACIONAL
'

DE COLOMBIA




ASESORES EXTERNOS

COMITE CIENTIFICO

Ernesto Cirdenas
Pontificia Universidad Javeriana-Cali

José Félix Cataiio
Universidad de los Andes

Philippe De Lombaerde
NEOMA Business School y UNU-CRIS

Edith Klimovsky
Universidad Auténoma Metropolitana de México

José Manuel Menudo
Universidad Pablo de Olavide

Gabriel Misas
Universidad Nacional de Colombia

Mauricio Pérez Salazar
Universidad Externado de Colombia

Fabio Waltenberg
Universidade Federal Fluminense de Rio de Janeiro

EQUIPO EDITORIAL

Daniela Cirdenas
Karen Tatiana Rodriguez

Maria Paula Moreno Mojica
Estudiante auxiliar

Proceditor Ltda.
Correccion de estilo, armada electronica,
finalizacion de arte, impresion y acabados
Tel. 757 9200, Bogota D. C.

i Luis Tarapuez
Area de Comunicaciones - Facultad de Ciencias Economicas
Fotografia de la cubierta

Indexacion, resiimenes o referencias en

SCOPUS
Thomson Reuters Web of Science
(antiguo ISI)-SciELO Citation Index
ESCI (Emerging Sources Citation Index) - Clarivate Analytics

EBSCO
Publindex - Categoria B - Colciencias
ScELO Social Sciences - Brasil
RePEc - Research Papers in Economics
SSRN - Social Sciences Research Network
EconlLit - Journal of Economic Literature
IBSS - International Bibliography of the Social Sciences
PAIS International - CSA Public Affairs Information Service
CLASE - Citas Latinoamericanas en Ciencias Sociales y Humanidades
Latindex - Sistema regional de informacion en linea
HLAS - Handbook of Latin American Studies
DOA]J - Directory of Open Access Journals
CAPES - Portal Brasilero de Informacion Cientifica
CIBERA - Biblioteca Virtual Iberoamericana Espana / Portugal
DIALNET - Hemeroteca Virtual
Ulrich’s Directory
DOTEC - Documentos Técnicos en Economia - Colombia
LatAm-Studies - Estudios Latinoamericanos
Redalyc

Universidad Nacional de Colombia
Carrera 30 No. 45-03, Edificio 310, primer piso
Correo electronico: revcuaeco_bog@unal.edu.co
Pégina web: www.ceconomia.unal.edu.co
Teléfono: (571)3165000 ext. 12308, AA. 055051, Bogota D. C., Colombia

Cuadernos de Economia Vol. 43 No. 91 - 2024
El material de esta revista puede ser reproducido citando la fuente.
El contenido de los articulos es responsabilidad de sus autores y no
compromete de ninguna manera a la Escuela de Economia, ni a la
Facultad de Ciencias Economicas, ni a la Universidad Nacional de
Colombia.

UNIVERSIDAD NACIONAL DE COLOMBIA

Rectora
Dolly Montoya Castaiio

Vicerrectora Sede Bogota (E)
Lorena Chaparro Diaz

FACULTAD DE CIENCIAS ECONOMICAS
Decana
Juanita Villaveces
ESCUELA DE ECONOMIA
Directora

Nancy Milena Hoyos Gomez

CENTRO DE INVESTIGACIONES PARA EL DESARROLLO
-CID
Karoll Gomez
DOCTORADO Y MAESTRIA EN CIENCIAS ECON(’?MICAS
Y PROGRAMA CURRICULAR DE ECONOMIA

Coordinadora
Olga Lucia Manrique

CUADERNOS DE ECONOMIA

EDITOR
Gonzalo Combita
Universidad Nacional de Colombia

CONSEJO EDITORIAL

Marta Juanita Villaveces
Universidad Nacional de Colombia

Liliana Chicaiza Becerra
Universidad Nacional de Colombia

Manuel Muiioz Conde
Universidad Nacional de Colombia

Mario Garcia Molina
Universidad Nacional de Colombia

Ivan Montoya
Universidad Nacional de Colombia

Ivén D. Hernandez
Universidad de Ibagué

Juan Miguel Gallego
Universidad del Rosario

Paula Herrera Idirraga
Pontificia Universidad Javeriana

Esteban Pérez Caldentey
Comision Econdmica para América Latina y el Caribe

Noemi Levy
Universidad Nacional Auténoma de México

Juan Carlos Moreno Brid
Universidad Nacional Auténoma de México

Matias Vernengo
Bucknell University



Esta obra esta bajo una Licencia Creative Commons Atribucién-NoCometcial-SinDerivadas 2.5
Colombia.

Usted es libre de:
Compartir - copiat, distribuit, ejecutar y comunicar publicamente la obra

Bajo las condiciones siguientes:
* Atribucion — Debe reconocer los créditos de la obra de la manera especificada por el autor o el
licenciante. Si utiliza parte o la totalidad de esta investigacion tiene que especificar la fuente.
* No Comercial — No puede utilizar esta obra para fines comerciales.
* Sin Obras Derivadas — No se puede alterar, transformar o generar una obra derivada a partir
de esta obra.

Los derechos derivados de usos legitimos u otras limitaciones reconocidas por la ley no se ven
afectados por lo anterior.

El contenido de los articulos y reseflas publicadas es responsabilidad de los autores y no refleja el punto
de vista u opinién de la Escuela de Economia de la Facultad de Ciencias Econémicas o de la Universidad
Nacional de Colombia.

The content of all published articles and reviews does not reflect the official opinion of the Faculty of Economic Sciences at the
School of Economics, or those of the Universidad Nacional de Colombia. Responsibility for the information and views expressed
in the articles and reviews lies entirely with the anthor(s).




ARTICULO

FORMALITY AND INFORMALITY IN AN
EMERGING ECONOMY: THE CASE OF
COLOMBIA

Jesiis Botero
Cristian Castrillén
Alvaro Hurtado
Humberto Franco
Christian Vargas

Botero, J., Castrillén, C., Hurtado, A., Franco, H., & Vargas, C. (2024). For-
mality and informality in an emerging economy: The case of Colombia. Cua-
dernos de Economia, 43(91), 345-373.

J. Botero

Department of Economics, Universidad EAFIT, Medellin, Colombia; email: jabotero@eafit.edu.co

C. Castrillon

Faculty of Economics, Universidad de Antioquia, Medellin, Colombia; email:

cristian.castrillon @udea.edu.co

A. Hurtado

Department of Economics, Universidad EAFIT, Medellin, Colombia; email: ahurtadl @eafit.edu.co
H. Franco

Department of Economics, Universidad EAFIT, Medellin, Colombia; email: hfranco @eafit.edu.co

C. Vargas

Department of Economics, Universidad EAFIT, Medellin, Colombia; email: chcvargas87 @gmail.com
Suggested citation: Botero, J., Castrillén, C., Hurtado, A., Franco, H., & Vargas, C. (2024). Formality
and informality in an emerging economy: The case of Colombia. Cuadernos de Economia, 43(91),
345-373. https://10.15446/cuadernos.v43n91.94197

This paper was received on march 9, 2021, revised on september 21, 2022, and finally accepted
on january 31, 2023.

345


mailto:jabotero@eafit.edu.co
mailto:cristian.castrillon@udea.edu.co
mailto:ahurtad1@eafit.edu.co
mailto:hfranco@eafit.edu.co
mailto:chcvargas87@gmail.com

346 Cuadernos de Economia, 43(91), enero-junio 2024

The objective of this paper is to evaluate the impact of fiscal instruments for
Colombia on two of the country’s main issues: income inequality and informality,
phenomena that have been exacerbated by the pandemic. For this purpose, we built
a DSGE model whose main differentiating element is the level of liquidity of hou-
seholds. The model carried out various simulations of transfers to households, and
we examined the effects of these on different macroeconomic variables. We con-
clude that for the economy to return to the same fiscal adjustment it had before a
transfer, the government will somehow have to increase the productivity of the for-
mal sector, as this increase will have a positive effect on growth, increase income
taxes and employment, and decrease informality.

Keywords: Informal economy; public expenditure; exogenous shock; DSGE.
JEL: D58, E62, F41, O17.

Botero, J., Castrillon, C., Hurtado, A., Franco, H., & Vargas, C. (2024). For-
malidad e informalidad en una economia emergente: el caso de Colombia.
Cuadernos de Economia, 43(91), 345-373.

El aporte de este articulo es evaluar el impacto de los instrumentos fiscales para
Colombia, con base en la desigualdad de ingresos y el grado de informalidad,
hechos que se han visto agudizados por la pandemia. Para ello se construye un
modelo DSGE, cuyo principal elemento diferenciador son las diferencias entre
hogares, medidas por medio de restricciones de liquidez. Se realizan diferen-
tes simulaciones de las transferencias a los hogares y sus efectos sobre distintas
variables macroecondmicas. Concluimos que para recuperar la senda de ajuste fis-
cal que tenia la economia antes de la contingencia, se debe lograr un aumento de
la productividad del sector formal, siendo la forma de generar efectos positivos
sobre el crecimiento, el aumento de los impuestos a la renta, el empleo y el menor
grado de informalidad.

Palabras clave: economia informal; gasto publico; choque exdgeno; DSGE.
JEL: D58, E62, F41, O17.
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INTRODUCTION

The COVID-19 crisis revealed the magnitude of the problems that informa-
lity poses to society. These include the precarious conditions faced by a signifi-
cant percentage of families engaged in low-productivity activities with irregular
incomes. While this represents a problem for the families involved, it is also an
important source of vulnerability for the economy, especially if, as is the case in
Colombia, these make up a large proportion of the country’s families. According
to Colombia’s Office for National Statistics (DANE, 2022), the most recent data
on informality prior to COVID-19 shows that 47.9% of employment in the 23 lar-
gest cities and their metropolitan areas was informal.! The definition of informa-
lity is set out in ILO resolution 15a CIET of 1993, guided by the recommendations
of the DELHI expert group, convened by the United Nations. In this document,
informality is defined as employment in enterprises of up to five workers, exclu-
ding freelancers working in their respective trade and government employees.

Correspondingly, self-employment and unpaid employment (which together could
serve as the basis for estimating the size of the informal portion of the national
total) accounted for 47.2% of employment in Colombia in June 2019, and increa-
sed by June 2020 to 48.9%. A breakdown of these statistics is shown in Table 1.

Table 1.
Comparison in employment between 2019-2020

Employment according to type. Thousands of people

Type June 2019 | Participation | June 2020 | Participation | Variation
Private Employee 8790 38.9% 6955 37.9% -20.9%
Government employee 900 4.0% 796 4.3% -11.6%
Domestic employee 699 3.1% 388 2.1% -44.5%
Day labourer 774 3.4% 619 3.4% -20.0%
Employer 769 3.4% 617 3.4% -19.8%
Self-employed 9732 43.0% 8259 45.0% -15.1%
Unpaid worker 949 4.2% 719 3.9% -24.2%
Total 22613 18353 -18.8%

Source: DANE (2022).

Many economic analysts had correctly identified that incentives for formalization
in Colombia were inadequate, discouraged by the burden of para-fiscal contribu-
tions. When these were reduced in 2013, there was a corresponding significant
decrease in informality, in the order of 3.6 percentage points, as Figure 1 illustra-
tes. However, there is another, larger cause of the problem, which has to do with

! The problems of informality in emergent and developing economies have not changed much over
the last decade, with the informality rate around 31% in 2012 and even since the beginning in the
research of this literature (ILO, 1974).



348 Cuadernos de Economia, 43(91), enero-junio 2024

an inadequate productive structure which creates few job opportunities. It is the
scarcity of opportunities, rather than social or business non-compliance, that is
the main cause of informality in Colombia.

Alternative measurements of informality based on the data on affiliation to social
security systems show a significant degree of elusion and evasion. As Figure 2
illustrates, only 37% of total employees are paying into pensions. However, resi-
dual payroll costs can hardly explain the high incidence of informality in emplo-
yment scenarios. As has been made clear in the pandemic, there is an important
layer of society that remains on the margins, invisible even to state institutions that
could provide them assistance. Despite having improved social protection cove-
rage, Colombia still has a long way to go. When changes occurring between 2013
and 2020 are analysed, it is noted that although the number of employees affilia-
ted to contributory health coverage and pensions has increased, these changes are
minimal, rising from 45% of workers affiliated to health plans in 2013 to 47% in
2020. The case is similar for pensions over the same period, with 31% of wor-
kers paying into pensions in 2013 up to 37% in 2020. This data shows the inertia
of progress made on reducing informality in the Colombian economy during this

period, with few important changes to report.

Figure 1.
Informality in 23 Colombian cities
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Source: Compiled by the authors using data from DANE (2022).

Given these circumstances, this article addresses the problem of informality as
a problem of lack of opportunity, rather than as a conscious decision by emplo-
yees or employers to comply with or disregard legal or labour obligations. In this
sense, there is a consolidated formal labour market, in which a certain number of
jobs are available depending on the capital structure of the economy, the producti-
vity of the companies within it and the current phase of the economic cycle. These
jobs are filled through complex selection processes, in which workers can partici-
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pate with the understanding that they have a limited probability of being chosen
for the job. This results in an endogenously determined level of unemployment,
which could be attributed to factors such as wage rigidity or incentive mechanisms
associated with practices such as efficiency wages. Aware of this situation, wor-
kers must choose between joining formal labour markets, which are regulated and
in which jobs are remunerated with pay equal to or greater than the legal minimum
wage, or to find an occupation in informal markets, in which they will be enga-
ged in low-productivity activities and in which no labour regulations or legal mini-
mums apply (Perry, 2007).

Figure 2.
Social Security Comparison

Employed and affiliation to social security and pensions.
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Source: Compiled by the authors using data from DANE (2022).

Many people with low educational levels are also restricted when accessing capi-
tal due to the requirements of the formal credit markets. This is just another factor
that makes the decision to resort to informality almost unavoidable. The argu-
ments put forth so far constitute the main contributions of this paper to the litera-
ture on informality in Colombia, and set it apart from the predominant literature on
the subject. These arguments can be summarized thusly: 1. informality is derived
from the lack of opportunities in human capital, physical capital, and social net-
works and contacts, and 2. since people must satisfy their basic needs and those
of their families, they have only one option, which is informality. In other words,
people do not make a conscious decision to evade formal requirements or labour
regulations, rather, it is the only way they can generate the income necessary for
survival.

For the modelling of households, we take into account two household types. The
first are those that have no restriction of liquidity, and may therefore engage in
inter-temporal optimizing behaviours. The second are those with liquidity restric-
tions, which only have their current income available for optimization, given their
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limited access to credit markets. Liquidity restrictions force many households to
engage in low-productivity informal activities (essentially self-employment), and
in this way expand the informal sector. The supply of goods and services derives
from two sources: formal companies which possess capital and create high-quality
jobs, and informal production units, which lack capital and rely on low-producti-
vity informal employment. Both types of household must decide between formally
and informally-produced products and services. These two options are imperfect
substitutes, and for this reason the decision is based on changes in price.

Based on this social context, this article explores the relationship between infor-
mal employment, income distribution, and tax policy using a Dynamic Stochas-
tic Equilibrium Model (DSGE) to represent a simplified version of the Colombian
economy, calibrated for 2018. The model (a) explores the effect of various types
of taxes and contributions on informality, and (b) analyses the consequences of tax
burden and subsidy schemes on income distribution. In the next section, the arti-
cle briefly reviews relevant literature, and in section three goes on to make a tho-
rough presentation of the DSGE model of the real economy. Section four contains
our simulations and section five concludes the article.

The main contribution that this paper makes to the existing literature on informa-
lity is to analyse this problem not solely as a matter of the choice that individuals
have to pay taxes or to adhere to labour regulations, but rather as a social pheno-
menon. This analysis considers that a significant segment of the population faces
a limited allocation of human and physical capital, reduced access to credit mar-
kets and social networks, and scarcity of opportunities. The correct understanding
of the problem of informality is necessary for the design of effective policies to
formalize the economy. For this purpose, we built a model that can simulate this
problem, allowing us to observe which fiscal policy instruments are most effec-
tive in reducing levels of informality in middle-income countries. The findings can
be employed to design adequate, efficient policies and tools to solve the problem,
with lower welfare costs.

DSGE MODELS AND INFORMALITY
LITERATURE REVIEW

In their research on the informal economy and economic development, La Porta
and Shleifer (2008) show how informal economic activity carried out by compa-
nies that are not registered with government institutions or that are registered but
do not pay the correct taxes make up between a third and half of total economic
activity in developing countries. This proportion greatly reduces as the economy
develops. However, we know little about the role played by informal activity in
economic development generally, and in particular, the effect that the “formaliza-
tion” of these hidden sources can have on economic growth. The authors address
these issues by presenting new findings on the informal economy and interpreting
them using different approaches.
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Their article covers three different theories about the role that these companies
have in the development of the economy. The first model is the “romantic” vision
in which unregistered companies will become the central axis of economic growth
if they are not impeded by government regulation. The second model is the “para-
sitic” vision which indicates that, by evading taxes and state regulations, infor-
mal enterprises have an unfair advantage compared to formal enterprises that are
more efficient. Informal firms obstruct the market share of formal firms, creating
obstacles to development and economic progress. The third model is a twofold
vision that argues that informal enterprises tend to be very inefficient, so they do
not represent a serious threat to formal enterprises. However, these companies do
not favour economic growth, which is stimulated by efficient, formal companies.

To test these different ideas, La Porta and Shleifer (2008) applied a methodology
of basic correlations, which includes an analysis that compares the characteristics
and productivity of official and unofficial companies in various developing coun-
tries, using data from surveys at the World Bank (WB) company level. They found
that informal enterprises are small and considerably unproductive, even when con-
trasted with small formal enterprises, and especially when compared with larger
formal enterprises. Another finding shows that formal enterprises are operated by
managers who have more qualifications and education than those running infor-
mal firms. As a result, the formal companies use more capital, have more diverse
customers, market their products, and make use of more external financing. Only
a minimal number of formal enterprises had at some point been informal opera-
tions. This evidence does not support either the romantic or parasitic visions of
informality. It does however support the twofold vision of informal enterprises.
The authors assert that in the “Walmart” theory of economic development, growth
derives from the creation of formal companies which are more productive.

Additionally, in a later study, La Porta and Shleifer (2014) indicate that in gene-
ral, informal enterprises represent almost half or more than half of economic
activity of developing countries. It is also important to remember that these com-
panies provide sustenance to billions of people. However, the role these compa-
nies play in economic development continues to be a contentious issue. To analyse
the diverse perspectives found in the literature, the authors have determined five
key elements for studying the informal economy: the first factor is the enormous
size of the informal economy, predominantly focussed in developing countries.
Secondly, the informal economy has markedly low-productivity when compared
with the formal economy, because informal enterprises tend to be small, ineffi-
cient, and operated by people with little education. The third factor concerns the
fact that, although the evasion of taxes and regulations in the informal economy
comprise its essential characteristics, the productivity of companies in this sector
is notoriously low, preventing them from developing in the formal sector. Addi-
tionally, decreasing registration costs to establish a company in the formal sector
does not motivate many companies in the informal sector to formalize, nor does
it produce economic growth. The fourth element is that the informal economy is
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removed from or has no relationship at all with the formal economy. Informal
companies almost never become part of the formal sector, and often operate for
years or even decades without notable growth or improvement. Finally, the fifth
factor is that at a certain point in the development of a country, the informal eco-
nomy will start to shrink, allowing the formal economy to break through and come
to dominate economic life.

The authors argue that their findings from the data are more similar to and con-
sistent with the twofold model of informality. Their study of the models identified
the supply and demand factors that preserve the gap between formal and informal
economies. They subsequently address the essential question of how to reduce the
informal economy. They found that in twofold models, economic growth is the
source of expansion of the formal sector, because companies are managed by edu-
cated entrepreneurs and thus have very high levels of productivity. This indicates
that a significant bottleneck for economic growth is the supply of educated entre-
preneurs. The expansion of the formal sector leads to the relative, and, luckily,
absolute decline of the informal sector, even though informal employment man-
ages to persist at a high level over a long period, mainly when the growth of the
labour force is high. Meanwhile, some informal enterprises become part of the
formal sector, although these tend to disappear because they are not able to com-
pete with more productive formal firms. This explanation gives a good overview
of how the informal economy is reduced as the economy develops. The recom-
mendation for policy on how to grow the formal economy and reduce the informal
economy is to increase the supply of educated entrepreneurs either through immi-
gration, or education and training.

Studies concentrating on Colombia include a paper by Hamann and Mejia (2012)
in which they build a dynamic partial balance model for the period 2000-2007
to study entrepreneurs in both the formal and informal sectors. When founding a
new business, an entrepreneur decides to run the business informally or formally
depending on the cost-benefit analysis, which includes wage costs, taxes, the costs
of creating or setting up a business, and financial costs. The authors also exam-
ine whether the regulation of the formal sector creates a barrier to the formali-
zation of new companies. The model was calibrated to replicate the added value
of the formal versus informal sector in Colombia during the analysis period, and
applied a measure of the distribution of the added value of micro-businesses. They
also estimated the impact of various formalization policies on the relative size of
the formal sector, finding that the current legal institutional regulatory framework
acts as an important barrier to the entry of companies into the formal sector. The
results show that cost reductions in creating a formal enterprise have an exponen-
tial impact.

In another Colombian study, Osorio-Copete (2016) states that, for the period 1996-
2013, in the years when unemployment grew, this growth was accompanied by an
increase in informality. She attributes this to higher payroll taxes introduced by the
labour reforms of the nineties. The purpose of the study was to assess the effective-
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ness of the 2012 tax reform on labour formalization. This reform was recommen-
ded by the OECD to promote the formalisation of labour and business, through the
incentive of a reduction in non-wage costs. The logic behind the reform was the
redirection of tax incentives to favour the formalization of employment through
the reduction of parafiscal and social security contributions, the reduction of taxes
on company profits, an increase in the tax collection base for natural persons and
the unification of tariffs.

Osorio-Copete (2016) uses a DSGE model to analyse the impact that the change
in fiscal policy had on the Colombian economy. The reform included changes to
government and tax policy. The model comprises a closed and decentralized eco-
nomy and takes into account three agents: households, firms and government. This
artificial economy has two productive sectors, one formal and one informal, which
produce the same final good using different production technologies. The infor-
mal sector is labour intensive, while the formal sector employs capital in its pro-
duction function.

In a section called quantitative experiments, the author describes the processes
undertaken based on the model and its calibration, to measure the impact of tax
reform on the artificial economy. She creates two scenarios: in one, the change in
tax policy is unanticipated, and in the other, it is anticipated. This is to account
for the fact that, generally, in the legislative process, a tax reform is not imple-
mented immediately after approval. So, it is sensible to consider a transition period
between the time when the reform is discussed and made public and the effective
change in tax rates. The results indicate that the 2012 reform had a positive impact
and reduced informality by 2.3%. Between 2000 and 2013, although unemploy-
ment decreased by ten percentage points, the informality rate did not respond in
equal measure to this trend and maintained above 50% of the working population.
Osorio-Copete attributes this to two general aspects: the low education level of the
economically active population and institutional barriers such as a high minimum
wage, high costs of formal hiring and dismissal and weak institutions that do not
devote sufficient efforts to avoiding or penalizing informality.

In their research on the taxonomy of informality in Latin America, Ferndndez
and Villar (2016) indicate that although informality provides a large segment
of the population a means to live and feed themselves, it represents a problem
for the Latin American region. They cite various facets of this problem: (i) infor-
mality has a particularly strong impact on the vulnerable population, (ii) informa-
lity leads to a fiscal cost because informal workers saturate public services and do
not contribute to them, (iii) the informal sector increases corruption, (iv) this sec-
tor is a source of unfair competition for formal firms, and (v) finally, the informal
sector decreases the productivity of the country, because informal firms cannot
access services such as credit, social protections, copyright protection and justice.
These firms also tend to limit their own growth to avoid attracting the attention of
the authorities. The authors also affirm that studying informality in Latin America
is complex, on the one hand due to the complicated task of verifying concepts and
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measurements; and on the other because of the differences in the type of informa-
lity that countries face. In countries like Chile and Mexico, informality is unders-
tood as the result of a decision made by individuals, whereas in countries such as
Colombia and Peru, individuals resort to informality because they have no other
choice, either due to their low productivity or the various and complicated barriers
to entry to the formal sector. As a result, the authors stress that it is paramount
to identify the particular structure of informality in a country when constructing
policy recommendations for it.

The objectives of the research are: 1) to reconcile figures and concepts that des-
cribe the labour market to create a similar measure for informality using house-
hold surveys from several Latin American countries; 2) to evaluate the structure
of informality based on the criteria laid out in a previous study (Ferndndez et al.,
2016); and 3) to analyse the coherence of the formalization policies that have been
carried out recently in an environment to the type of informality present there.
They employ Logit models and their derivations such as Multilogit, alongside
other sources of information such as household surveys, to individually analyse
seven countries in Latin America: Peru, Colombia, Brazil, Mexico, Argentina,
Uruguay and Chile. They also perform a set of several different exercises on all
seven countries, which in 2015 together represented 80% of the Gross Domes-
tic Product and 75% of the population of Latin America, according to the World
Bank’s World Development Indicators (WDI, 2016). Finally, Fernandez and Villar
explain that, while there are discrepancies in the labour market and informality
of each country, these differences do not have a strong influence on the overall
results. The differences in the results and particular features of informality bet-
ween countries can be explained more accurately by the different circumstances of
each country, for example, the per capita income and level of development, labour
costs, tendency towards informality and the incorrect design of social policy. In
other words, these differences in the structure of informality between the countries
studied are explained by the forms of informality that predominate in each coun-
try. The authors stress that Latin America has a responsibility to investigate efforts
in improve education that have been made in countries in other regions.

In the study by Fernandez et al. (2016) cited above, the authors create a taxonomy
of informality by analysing the following motivations for informality: 1) low pro-
ductivity: informal workers do not possess the necessary skills to produce at the
level required by the formal labour market; 2) barriers: informal workers’ produc-
tivity is comparable to workers in the formal labour market but they are prevented
from entry due to certain barriers, these can be explicit, such as the cost of payroll
taxes, or implicit, such as in cases of gender or race discrimination; 3) choice:
informal workers have a level of productivity comparable to workers in the for-
mal labour market but choose to be informal after a cost-benefit analysis. These
three types of informal workers are categorized as subsistence, induced and volun-
tary, respectively. The taxonomy gives the name mixed informality to situation in
which there is a combination of subsistence and voluntary informality. The article
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makes an excellent review of the literature to create a better definition of informa-
lity. The authors then proceed to examine the hypothesis that informality is caused
by low productivity in the economy, and conclude that the problem of informality
is best described using a productive approach and not as a question of tax evasion
or social non-compliance.

In terms of international research, the search and comparison model developed in
a study of Brazil by Ulyssea (2018) analyses the determinants and size of infor-
mality and how these influence aggregated fluctuations. The model successfully
captures the negative relationship between quality and informality, as well as the
positive link in the data between informality and consumption and investment
volatility, regardless of the underlying cause of changes in informality. However,
the model predicts a negative relationship between informality and level of pro-
duction only if the variation in informality is driven by changes in institutional
quality that mainly affect the formal sector. The results of the model suggest that
both labour market volatility and the long-term stability of certain macroecono-
mic aggregates, such as production, consumption and unemployment, may differ
widely between economies of the same size. As the size of the informal sector
depends on the level of institutional quality it is crucial to identify exactly how this
association functions, as well as for correctly characterizing the short- and long-
term macroeconomic consequences of informality.

In a different study, Dix-Carneiro et al. (2021) indicate that a fundamental frag-
ment of the labour force in many emerging and developing economies is informa-
Ily employed. Despite this, the informal sector is almost absent in theoretical and
empirical studies on trade. While research has indicated that the informal sector
plays an essential role in the adjustment of an economy to trade or other economic
shocks, the structure of such studies has not been appropriate to expound on the
aggregate implications of informality and neither have they been able to analyse
how welfare is affected. The authors aim to fill the gap in the literature by develo-
ping a structure of general equilibrium that allows them to perform this analysis.
Thus, they build a structural balance model containing heterogeneous companies
which decide whether to do business in the formal or informal sector. The model
has a diverse institutional environment; the economy is composed of a tradable
and non-tradable sector. Formal companies must comply with a series of require-
ments, and in turn, the government imperfectly applies taxes and labour market
regulations, creating incentives for companies to operate informally. Dix-Carneiro
et al. (2021) use various data sources to estimate the model, which include com-
parative data on employers and employees of formal and informal companies,
as well as household surveys, manufacturing and services censuses, and customs
data for Brazil. They subsequently carried out a series of hypothetical experiments
or counterfactual simulations to better understand the impact of trade shocks in an
economy with a large informal sector.

Their research shows, firstly, that trade openness undoubtedly decreases infor-
mality in the marketable sector, however, this panorama has confusing effects



356 Cuadernos de Economia, 43(91), enero-junio 2024

on aggregate informality. Secondly, the authors find that the gains in trade pro-
ductivity are underestimated when excluding the informal sector. Thirdly, trade
openness creates broad gains in welfare even when informality is compressed.
Meanwhile, the decline in informality increases productivity, but sacrifices emplo-
yment and welfare. They find that the impact of trade on wage inequality becomes
apparent when the informal sector is included in the analysis. Finally, the informal
sector performs as “unemployment” but does not function as a “buffer of welfare”
when negative economic shocks occur in the economy.

One of the most recent studies in the literature on the analysis of informality using
DSGE models is that by Atesagaoglu et al. (2017). These authors study the structu-
ral transformation that usually accompanies the economic growth of countries and
how this impacts the levels of informality. They indicate that there has traditiona-
1ly been a focus on the sectorization of the economy in terms of agriculture, indus-
try and services which has ignored the problem of informality and its effects on
the use of resources. They follow a methodology based on three-sector structural
model which they subsequently augment to create a five-sector model. Their work
finds that informality declines in both the industry and service sectors, although it
remains higher in services. They examine the implications of their results for the
United States and the rest of the world using the same analytical framework.

This allows the authors to use a business cycle model with frictioned labour mar-
kets and informal employment to examine the impact the different dimensions
of institutional quality have on informality as well as the link between the infor-
mal sector and aggregate economic activity. The model focuses on two different
dimensions of institutional quality that affect the size of the informality sector in
all economies: the economic environment in which formal enterprises operate, as
reflected (exogenously) in the productivity of the formal sector, and the degree to
which labour regulations are applied in the informal sector.

Nandi (2020) analyses India’s fiscal policy using a Stochastic Dynamic Gene-
ral Balance model in the context of the government’s continual attempts at policy
reform. The 2003 Fiscal Responsibility and Budget Management Act (FRBMA),
which has been the cornerstone of fiscal rules for India in recent times, interceded
to reduce the fiscal deficit to 3% of GDP by 2008-09, and set the goal for the even-
tual elimination of revenue deficits. However, India’s experience with the legis-
lation has been mixed. The author attempts to offer a critical assessment of the
existing theoretical literature on India’s fiscal policy, finding a deficit in the appli-
cation of advanced macroeconomic policy models to investigate the problems of
current fiscal policy in India. The DSGE model he proposes in the paper consi-
ders households, firms, fiscal and monetary policy. The work of each household
is expressed as the decision-making power each has over the salary they charge.
Firms are expressed as the production sector, which is composed of companies of
intermediate and final goods. Fiscal policy is understood as total public expendi-
ture, and the fiscal rule is specified as a balanced budgetary framework, where the
link between fiscal deficit/GDP is regulated around a long-term objective and res-
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ponds to variations in the economic cycle according to the parameter. Monetary
policy follows the standard Taylor’s rule.

Thusly, Nandi (2020) compares the economic impact of shocks on public con-
sumption, public investment, transfers, consumption tax and income tax. From
a political point of view, Nandi (2020) the results underscore the importance of
selecting the right form for fiscal intervention. Positive shocks in income spending
can increase production and employment, but they fundamentally benefit non-
Ricardian consumption, and also result in higher inflation, lower wealth consump-
tion, and the displacement of private investment. Public investment stimulus tends
to favour the accumulation of private investment. However, a cut in consumption
tax can succeed in encouraging both types of household consumption, while lowe-
ring inflation and the nominal interest rate. The transmission of the labour tax cut
presents challenges in the case of an emerging economy such as India, where non-
Ricardian agents are not integrated within the tax network.

THE MODEL

Our model considers two distinct types of households: (1) households with access
to credit and financial markets (optimizing households, denoted by an O at the
beginning of the variable) and (2) households with liquidity constraints (restricted
households, denoted by U superindex). Endowed with skilled and unskilled labour,
each household maximizes its utility in deciding on the optimal supply of labour.
The first group makes their decision in an intertemporal context and the latter
makes its decision for the current period.

Optimizing households

The following equation describes the decision that a representative optimizing
household will make to try to maximize the future expected value of its utility
over time:

Max E,iﬁ‘ %(lnocf + z/),‘vln<af - ef) + wf'ln(a,” - ef')), (3.1)

=0 0

subject to

(1= 7 2t (1= )l wie) e i = pococ! + ppli. (32)

Where E, is the expected value in period #; 3 is the discounted factor; L, is the
labour force, normalized to the initial condition L; oc is optimizing household
consumption; @ and a; are fractions of skilled and non-skilled agents; ¢’ and ¢’
are employment of skilled and non-skilled agents; 7, is return of capital; £, | is cap-
ital; w’ and w!’ are wage of skilled and non-skilled agents; ner; is nominal exchange
rate; fi, is external remittances; poc, is price of optimizing household consump-
tion; pp! is price of formal products; i, is investment; and 7, and 7, are the level of

taxes on capital and labour. The parameters 6, w,s and w,U are the discount factor,
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representing the household’s weights in leisure; the population’s growth rate; and
the utility weight of leisure of skilled and non-skilled agents, respectively. More-
over, with § as the rate of depreciation, capital evolves over time in the follow-
ing way:

k= (1—5)%“,. (3.3)

The labour market for the skilled group of consumers is determined by:>

L=nw (34)

oc
N

a*—e  USpoc,

t

The labour market for the unskilled group is determined by:

o¢, (1 -7 )WzU
— =0. 3.5
& o )
The following is the Euler equation:
E, (oc r
t( Hl)*EI ﬁppr;I poc, (177_1‘) Tl +1-6|l=0. (3.6)
Oct ppt poct+l pyt+1
The budget constraint can be expressed as:
R L NCL)
and the dynamics of capital become:
kt—l .
k, =(1—6)7+1t. (3.8)

Households facing liquidity constraints

The decision for the second group of households will be to maximize its utility
function at time #:
Maxu’eCS,uU U =lIncc, + 1/1/65 ln(acs — ecf) + w[culn<acu - ec[U), (3.9
subject to
s _ .S uv_U —
we,ec, +wce, ec, + gt, = pcccc,. (3.10)

Where cc, is the consumption of liquidity-constrained households, ac’ and ac are
fractions of skilled and non-skilled agents, ec’ and ec” are employment of skilled
and non-skilled agents, we® and we” are wage of skilled and non-skilled agents, gt,
is a transfer given by the government and pcc, is price of consumption of liquidi-

2 Lowercase letters refer to relative prices, expressed in terms of P.



Formality and informality in an emerging Jests Botero et al. 359

ty-constrained households. Parameters wlrs and ¢1 , are the utility weight of leisure
of skilled and non-skilled agents respectively.

The labour market is determined by:

ce, we?
ac’ —ects 1/)llspccr ’ (.11)
ce,  _ wel .
ac’ —ec’ %u pee, ’ (3.12)
and the budget constraint by:
welec’ +welec” + gt, = pec,ec,. (3.13)

The formality vs. informality decision of non-skilled labour

While skilled agents only participate in the formal sector, non-skilled workers
have to decide whether to offer their labour in the formal or informal sector.
According to the literature on informality, economic agents belonging to the
formal sector have no incentive to be part of the informal sector, unless facing
extreme circumstances and when the informal sector is seen as a buffer. Assu-
ming that households maximize their income subject to the substitution cons-
traint, we have modelled this decision with a CET utility function. Following
the Harris-Todaro model, we assume that a worker’s decision is based on their
expected income, which depends, in the formal market, on wage and the proba-
bility of being employed. Thus, non-skilled workers choose between joining the
formal market (a market with unemployment, and with a limited chance of being
hired) and the informal market, where they can be employed according to the
equilibrium price in this market.

Optimizing households’ offer of non-skilled labour is determined by:
e’ =" +p)+n". (3.14)

Where the term in brackets is the participation of the formal market, " are non-
skilled workers in the formal market, j, is unemployment and »/" are non-skilled
workers in the informal market.

The path of expansion and aggregation status condition of optimizing households
are expressed thusly:

FU F F s
n- 4L we, 1—w
| PR F] , (3.15)
t t F
wVe =wenV +we'n/Y (3.16)
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Where pbh, is the probability of being hired, and we and we, are wages earned
in formal and informal markets. Parameters w,. and o, are, respectively, the utility
weight of the formal market and elasticity of substitution.

The formal wage evolves over time in the following way:
we' =we/ |, (3.17)

and the probability of being hired in the formal market is determined by:

FU

n,

probh, :m. (3.18)

The respective functions for households facing liquidity constraints are
ec/” =(nc/” + pc,) + nc”, (3.19)

FU F %

ne, nc; L —— % % , (3.20)
WC,I UeC,IU = wectFnc,FU + WeC,I HCIIU, (3.2
wech = wecti i (3.22)
probhe, = ZZZ + e, (3.23)

t

Where nc” are non-skilled workers in the formal market, nc/" are non-skilled
workers in the informal market, ¢, is unemployment, probhc, is the probability
of being hired, wec,” and wec! are wages earned in formal and informal markets.
Parameters wc,. and oc, are, respectively, the utility weight of the formal market
and elasticity of substitution.

Aggregating household consumption

Aggregated optimizing household consumption is composed of consumption of
goods from the formal and the informal sector. The aggregation of all goods is
represented by a CES function, given the substitutability between the two types of
consumption. As a result, we describe the relationships thusly:

a.

o %o 1
¢ =B |lwe " +(1-w,)c " , (3.24)
F F %
G _|p 1z
o ol el ) 329

and

pococ, = p/cf + plc/. (3.26)
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¢/ and ¢! are consumption in the formal and the informal sector. p;” and p! are their
respective prices. B, is a scale parameter, w, is the utility weight of the formal mar-
ket and 0. is the elasticity of substitution.

For the constrained households, the respective equations become:

o
cc

o, -1 o, -1

< Jee ™ o1
cc,=B, |w.ccl " +(1-w, )ec] " , (3.27)
cht pIF 1 _ wcc 7”“
c_' = FW—] s (3.28)
and
pecee, = pyee! + plec] (3.29)
PRODUCTION

Following the work of Levine et al. (2012), we consider two sectors — one formal
and one informal — producing different types of goods, which are sold at different
prices. While the formal sector employs capital as a factor of production, the infor-
mal sector does not.

The formal sector

For the formal sector, we assume a production function with three distinct features.
First, labour and capital are aggregated using a Cobb-Douglas function. Second,
skilled and unskilled labour combine by means of a CES-type function. Third, ski-
lled and unskilled labour from both household types are aggregated. Essentially,
this means that labour from both types of households are not perfect substitutes
(which may be explained by differences in education or nutrition, for instance).
With respect to our first feature, production states that:

1-a

Y =K (LN (3.30)

Where Y is production in the formal sector, K, , is capital, N is the work

demanded and z/" is the productivity. Parameter « is the weight of capital in the
production function.

Minimizing costs with respect to ¥ leads to:

F
O _ ok, (L) = (3.31)
oK, Py,

and
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aYtF a —a —a tF
GINT (1—a)Kp 2 (LN :Z_y' (3.32)

Expressing the above equations in per capita terms, deflated by the IPC, gives:

— — d liL!_ }/;
ak? 0" (2 N7 o (3.33)
and
F
=k gea N =2 (3.34)

The production function in per capita terms becomes:

= [%] (2 N) (3.35)

Aggregated labour in the formal sector consists of skilled and unskilled labour,
combining in a CES-type setting. Minimizing costs leads to the following
equations:

o

24

1 1

i Tof oy !
N/ =B, wprzdFS o +(1_wp./‘)deFU E , (3.36)
NdFS WS 1—w , “pf
I el B (3.37)
t t of
and
W N = wWINE Ul (3.38)

t i

B, is a scale parameter, w , is the utility weight of skilled labour and o, is the elas-
ticity of substitution.

Skilled and unskilled work in the formal sector are the result of adding together
optimizing and liquidity-constrained households. As noted above, the two distinct
types of labour are not perfect substitutes. The distinction lies in various aspects,
for instance differences in training, education or general living conditions (health,
food, place of residence, etc.). Companies minimize the labour costs of both ski-
lled and unskilled labour, given the aggregation constraint of household work. The
resulting equations for labour in the formal sector are:
7s
og1 ‘757’1 og—1

N =Bslwse’ S +(1—wy)ec] , (3.39)

t t
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i[w,s 1 —wyg s
ac’  (we’ wg ’ (3.40)
WENS (1=7,) = wES + wedwe?, (3.41)
and for unskilled formal sector labour:
7
UU—I JU—I Ufnil
N,dFU =B,|w,e/’ "V +(1—w,)ec/" ,
(3.42)
etFU _ VV;FU l—wU Y
ec/’ |\we w, ’ (3.43)
and
WONI (17 )= W e el (3.44)

B¢ and B, are scale parameters, wg and w,, are the utility weight of optimizing
households respectively, whilst o and o, are the elasticity of substitution of each
function.

The informal sector

We assume the production function in the informal sector (in per capita terms) to
be:

y =zin. (3.45)
The optimality condition becomes:
I W,I
z, =—. (3.46)
b,

Then, the equilibrium in the informal sector is given by:
v =l +eq. (3.47)

Now, informal work is also the aggregation (using a CES function) of informal
labour from optimizing and constrained households. The optimality conditions for
both types of work are summarized in the following equations:

o

pi
1 1
7 pi 7 pi in—l

n/ =B,|w,e’ o +(l—wm.)ec"] i , (3.48)

pit t
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o
v wo1_ pi
A Ll (3.49)
I v 2 M
ec, we” w,
and
7 U . ; .
wUN" =wVe 4 wewelY (3.50)

Parameters B, w,, and o, are, respectively, a scale parameter, the utility weight of
optimizing household and the elasticity of substitution.

International trade

We assume the existence of a commercial sector, which caters to the demand of
domestic and imported goods. The demand for exports depends on foreign traders,
who can purchase domestic goods or those from other sources. Export supply is
modelled based on the optimal decision-making of entrepreneurs, who can chan-
nel their productive resources towards domestic or international markets.

The demand for imports

Retailers minimize their spending, given that imported and domestic goods are
not perfect substitutes. Therefore, we model the aggregation of these assets using
a CES function, and the cost minimization process of retailers results in the
following relationships:

o
m

1 P B
¢ rech fg i =B, |om™ f(1-w)d™ | (3.51)
m m 1—w | "
and
of, (C,F +ec’ fi+g + i,) =(14iva)(pmm, + pdd,dd.). (3.53)
The domestic price of imports is given by:
pm, = pm°" ner, (1+1f). (3.54)

Where & is government spending, m, and pm, are imports and their price, dd,
and pdd, are domestic demand and its price, pm°” is the international price of
imported goods and ner, is the nominal exchange rate. B, is a scale parameter, w,,
is the utility weight of imported goods, o, is the elasticity of substitution, iva is a

value added tax and # is an import tariff.

The supply of exports

Input use determines the frontier of production possibility for entrepreneurs, who
can export their goods or try to sell them domestically. Given this production limit
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(which is modelled by a CET function), entrepreneurs maximize their profit by
choosing the optimal mix of export and domestic sales. The resulting equations are:

o
e

7,1 0,1\ 1
¥ =B |wx ™ +(1—wg)ddt o | s (3.55)
X, x, 1—w, | °
e pPT;',w—ee] (3.56)
and
pp/y] =(pxx, + pdd dd,). (3.57)
The domestic price of exports then becomes:
px, = px " ner,. (3.58)

Where x, and px, are exports and their price and pwx, is the international price of
export goods. B, is a scale parameter, w, is the utility weight of exported goods, o,
is the elasticity of substitution.

The demand for exports

The country’s exports are not perfect substitutes for goods of other origin. Thus,
the international buyer minimizes his expenditure, given the CES aggregation
function linking country purchases and purchases from other suppliers. The equa-
tions governing this behaviour are:

o
X

7! o -1
xt,=B |wx, ™ + (l fwx)xx, ’x , (3.59)
and
X PXtROW 1—w, 70)(. (3.60)
XX, pw, Wy .

Where xx, and pw, are purchases from other suppliers and their price. B, is a scale
parameter, w, is the utility weight of country purchases, o, is the elasticity of
substitution.

Closed macroeconomy

Equality of savings and investment is guaranteed in the above approach, as savings
are equal to total investment in the economy. The government’s budgetary imbal-
ance is financed by external borrowing s, and external interest rates eir;:
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As soon as the external market closes, the exchange rate adjusts to equalize Current
and Capital Account (balance of payments):*

ROW

walras, = px"" x, + fr, + [st - %eirt] — pm*m,. (3.62)

GDP is defined as:

gdp, = pp/ (¢ +ec] +g,+i,)+ pl(c] +ec! )+ pxpx, — f':l_?; . (3.63)

In order to maintain a targeted debt level, the government determines public spen-
ding thusly:

S gp,
&dp, (3.64)

The consumer price index (cpi) is defined as:

ph(e +ec )+ pl(e] +ec)

F F 1 1
¢, +cc, +cc, +cc,

=cpi, =1. (3.65)

SIMULATION

We postulate that a redirection of government resources to liquidity-constrained
households is necessary to generate income redistribution. Nevertheless, it is also
crucial to discover which tools are appropriate to enact this redistribution. Spe-
cifically, we simulate an increase of 1 percent in transfer of wealth to poor fami-
lies (those facing liquidity constraints). We also produce the Impulse-Response
Function to analyse the impact of this policy on GDP, employment, unemploy-
ment, income distribution, informality and household incomes. To maintain fis-
cal balance, the government must cut spending or increase revenue through taxes.
With this in mind, we initially consider four possible scenarios: an offsetting
reduction in public spending, increasing taxes on capital, raising taxes on labour,
and an increase in value added taxes (VAT).

Traditionally, these types of models include shocks to productivity in their calcu-
lations. Because of this, we include an additional option, in which increased trans-

3 Technically, this equation is redundant: the budgetary constraints of the remaining agents in the
system and the fact that markets are in equilibrium ensure this equation also remains balanced.
However, it includes the “Walras” variable to ensure compliance with this condition (known as
Walras’ Law) in the system. Its value must be zero at any point in time.
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fer payments are financed by the productivity of formal companies, as a point of
comparison to the previous scenarios. Specifically, we increase the total factor
productivity by one percent. Concerning the impulse response function (IRF) of
GDP and capital, we found that financing transfer payments with higher taxes or
lower government spending yields a negative response in the behaviour of both
GDP and capital. As expected, the increase in taxes on capital causes a collapse in
capital employed in the formal sector of the economy, and also negatively affects
the level of employment. On the other hand, financing transfer payments with hig-
her productivity leads to an increase of both aggregate production and capital,
where the latter effect is the result of positive changes in investment flows (see
Figures 3 and 5). Reducing public expenditure is the best option to compensate
for the increase in transfers. This means that optimizing the distribution of public
funds among diverse applications is one of the most important policies for a cou-
ntry to consider when facing distributive problems and the need to increase trans-
fers to poor families.

However, the consequences of some types of taxes are very dangerous when
it comes to informality in the economy: value added taxes, and taxes on capi-
tal increase informal employment. This compensates for the transfer of wealth in
negative terms, as in the short term, the transfers increase the income of poor fami-
lies, yet in the medium and long term, these actions contribute to the root of the
problem, that is, informality and, probably, the vulnerability of poor families, as
can be seen in Figure 4.

As might be expected, all scenarios result in better income distribution. However,
when taxes are increased, there is also a decrease in the overall income of the hou-
seholds. This results in better distribution, but less global income and well-being,
as is illustrated by Figure 4. This shows that effective processes of improvement
in income distribution are necessary, and these are possible only through improve-
ments in productivity or through better allocation of public spending.

There are, however, some undesirable consequences that must be considered. As is
illustrated in Figure 5, employment is reduced in all cases, excluding the producti-
vity scenario. However, in some cases, the unemployment rate also decreases, but
then increases again. This is because the transfers occur only once and not conti-
nuously; with taxes on labour and reductions of expenditure, the global participation
rate reduces, which in turn decreases the unemployment rate. This is probably the
result of little incentive to work, where workers leave the labour force. Accordingly,
when the government raises value added taxes or taxes on capital to fund the transfer,
we see a resulting increase in informality. In Figure 6, we see that it is the producti-
vity shocks that significantly reduce the size of the informal sector, which is consis-
tent with the literature on informality. Shocks in productivity reduce the size of the
informal sector, both in terms of businesses and in employment. On the other hand,
a very important finding of this exercise is the fact that taxes play a negative role in
terms of the impact on the informal sector, since increases in value added taxes and
taxes on capital increase the size of the informal sector significantly. However, both
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public spending and labour income tax do not affect the informal sector of the eco-
nomy much. This will be important for in-depth discussions of possible tax reforms
in Colombia, where policy makers need to think carefully about what to tax. Also,
economic intuition tells us that it must be positive since they move busy from infor-
mal to formal. However, it is important to note that the formal work of the eco-
nomy is not unaffected: keep in mind that we are evaluating the following ratio:
informal work . 6 sh h hile. i £ inf 1 K i d
nformal work+Tormal work - Figure 6 shows that while, in effect, informal work is redu-
ced, formal work also shrinks and by a greater magnitude. This is consistent with the
theory. In terms of absolute numbers, the loss of work comprises 145 thousand for-

mal jobs versus 124 thousand informal.

The fall in informal employment is due to the fact that restricted households that
receive transfers leave the labour force. Figures 5 and 6 show that the drop more
in the informal economically active population (EAP) of the restricted households
than the informal EAP of restricted households. Furthermore, in Figure 6, infor-
mally produced products fall to a greater extent than those formally produced, this
happens even when the drop in formal employment is greater than that of informal
employment. This is due to the fact that the intensity of capital in the formal sec-
tor absorbs part of the fall in employment, while the informal sector has no capi-
tal at its disposal and all its production depends on manual labour. Therefore, the
elasticity of production to employment is greater in the formal sector, while the
informal sector is very sensitive to small drops in employment, as can be seen in
the graph. In conclusion, the fall in informal production is due to the reduction in
informal employment / informal labour offer (as shown in Figure 6).

CONCLUSIONS

The goal of this article was to evaluate the impact of fiscal instruments on two fun-
damental characteristics of middle-income countries such as Colombia: persistent
income inequality and the substantial degree of informality. We found that increa-
sed transfer payments to households with lower incomes, which in this case trans-
lates to households facing liquidity constraints, have a positive effect on income
distribution. However, in order to finance these additional payments, the govern-
ment must increase taxes or reduce other areas of public spending. Both actions
have a negative effect on productivity in the formal sector, on GDP, and on inves-
tment. The consequence of this is less total income. In sum, this mechanism achie-
ves a better distribution of less wealth.

Funding transfers with increases in taxes either on value added or on capital results
in an increase in informality, whereas raising taxes on labour and reducing public
spending have the opposite effect. These results are similar to the phenomenon
observed in the unemployment rate, which increases when taxes on value added
and capital are raised but drops when government spending is reduced or when
taxes on labour are raised.
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Finally, it is important to highlight the results from the scenario of an increase in
productivity in the formal sector. When the economy manages to raise producti-
vity, investment and formal sector productivity both rise, which in turn genera-
tes higher growth, tax revenues, employment, transfer payments, less informality,
higher incomes, and a better income distribution within the population.

It is necessary for governments to have an active policy on income redistribu-
tion, as the COVID-19 crisis is clearly showing. It is unfeasible for a society as a
whole to prosper when a big part of its population is living in vulnerable condi-
tions. In these kinds of situations, we need to decide on three fundamental ques-
tions of public policy. The first is how to simultaneously develop different policies
that increase the productivity capacity of the economy. The second is how to create
a methodology that can define priorities of public expenditure. The last (but not
least), is how to evaluate the consequences of the taxes put in place to finance the
redistribution effort. As expected, we found that taxes impact income distribu-
tion while also impacting efficiency. Additionally, the impulse response functions
observed in the simulation exercise show us that some forms of taxation affect
employment and the informal sector more than others. Specifically, in the case of
Colombia, it showed that taxes on capital and value added significantly impact the
creation of more informality. As a consequence, we have demonstrated the need
for a general equilibrium methodology, such as the one we propose here, to appre-
ciate the overall effects of policies.

Impulse Response Functions (IRF)

Figure 3.
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Figure 4.
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Figure 6.
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Appendix 1
Variables

noc 0.0832 nracf 0.0612 d 6.4879

nonc 0.1798 nraci 0.0853 pm 1.0000

co 5.0214 wrncf 4.5328 pd 1.0000

i 2.5194 wrnci 3.4430 X 1.6220

k 20.8164 cof 4.2240 px 1.0000

woc 23.5870 coi 0.7975 pwx 1.0000
wonc 8.7921 of 1.0000 XX 162.2048

po 1.0000 pi 1.0000 K 2.6291
r 0.2037 crf 1.1681 gdp 10.1160

f 0.4879 cri 0.1960 ipc 1.0000

er 1.0000 yf 8.1099 employment 0.4009

nrc 0.0060 nf 0.2478 ginfn 0.3817

nrnc 0.1749 py 1.0000 ingo 7.5409

cr 1.3641 wf 15.8975 ingr 1.3641

wre 4.2527 zf 12.2831 distr 0.1532

wrnc 3.2659 nfc 0.0892 transr 0.7674

pr 1.0000 nfnc 0.1586 T, 0.1245

noncf 0.0974 wfc 27.8997 T, 0.0401

(Continued)
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Appendix 1
Variables
nonci 0.0678 wfnc 9.1446 T, 0.2012
uo 0.0147 yi 0.9934 iva 0.1041
0.0284 ni 0.1530 xt 163.8269

probeo 0.8690 wi 6.4922 walras 0.0000
prober 0.6833 zi 6.4922 aran 0.0547
woncf 9.0483 g 1.6394 ing 8.9050
wonci 10.3293 m 2.1626 ginfy 0.1091

Source: National Accounts and GEIH (DANE). Compiled by the authors.
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