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EDITORIAL

LA PARADOJA DE LA PRODUCTIVIDAD
INTERDICTA

José Luis Masson-Guerra

Ph.D. in Economics, Management and Organization - Universitat Autonoma de Barcelona

Barcelona, Espafia

1. INTRODUCCION

La economia del Ecuador entré en una nueva fase de crecimiento desde el
2014. Dos hechos marcan este ultimo periodo. En primer lugar, un estanca-
miento persistente del producto interno bruto (PIB) per cépita que ya supera
una décaday que es el resultado de una mezcla de factores internos y exter-
nos. El segundo hecho tiene relacidn con la caida de este indicador en el 2020
(-10,12 %) como consecuencia de la pandemia. Esta reduccion es la mas
alta registrada por el Banco Central del Ecuador (BCE) desde que se tienen
estadisticas de produccion comparablest. A diferencia de algunos paises de
América Latina que experimentaron caidas similares durante |la pandemia, la
economia del Ecuador todavia no ha logrado recuperarse. El promedio anual
del crecimiento del PIB per capita para el periodo 2014-2024 se situa en el
0,31 % segun el BCE, porcentaje por debajo del requerido para un proceso de
convergencia hacia la frontera tecnol 6gica. Dichas evidencias muestran que
|a economia ecuatoriana estaria operando por debajo de su potencial? y de su
promedio histérico, con baja capacidad deresilienciay elevada vulnerabilidad

1 En concreto, desde 1965. Existen otras series histéricas que muestran una mayor caida del PIB per
cépitade Ecuador relativo a EE. UU. en periodos més largos, como las del Proyecto Maddison, actua-
lizadas por Bolt y Van Zanden (2024). https://www.rug.nl/ggdc/historical devel opment/maddison

2 Yaselga (2021) estimé unatasa de largo plazo de 1,70 % del PIB total para el periodo 2021-2025;
parad lustro anterior (2016-2020) € crecimiento potencia fue de 0,50 %.


https://www.rug.nl/ggdc/historicaldevelopment/maddison

frente a eventos ex6genos. Este desempefio tiene su origen en el modelo pro-
ductivo dominante que, pese a operar en un contexto dolarizado desde hace
un cuarto de siglo, continta basando su crecimiento principalmente en la
acumulacion de factores productivos (FP) y los factores demogréficos (FD),
en lugar de los aumentos en la productividad total de los factores (PTF).

Este modelo, lejos de aprovechar |os aspectos positivos que la dola-
rizacion proporciona, prioriza el corto plazo por razones estructurales y
macroecondmicas. Estarealidad contrasta con uno de | os principios mas acep-
tados por los economistas:

... en € corto plazo la productividad no lo es todo; pero en € largo plazo, lo
explica casi todo. La capacidad de un pais para elevar su nivel de vida depende
cas enteramente de su habilidad para aumentar la produccion por trabajador
(Paul Krugman, 19944).

Esta afirmacion invita a una reflexion profunda sobre el tipo de cre-
cimiento que el pais necesita impulsar. Cuando se adopt6 la dolarizacién,
quienes la promovieron confiaban en que |os agentes econdémicos “encontrarian
formas de incrementar la productividad mediante el uso de nuevas tecnolo-
gias y sistemas de administracion y de produccién, y que aprovecharian la
reduccion y la estabilidad de lainflacion, del precio del dolar y de las tasas
deinterés’ (Mahuad, 2021).

Estas expectativas se han cumplido parcialmente. Aunque la dolariza-
cion ha aportado estabilidad, por si misma no es suficiente para garantizar
un crecimiento sostenido. En realidad, todavia existen tareas pendientes que
reflejan las dificultades de generar ganancias de productividad, de impulsar
una mayor complejidad econdmicay de crear un mayor valor agregado. Pre-
cisamente, una de las soluciones a lo que podria ser el mayor desafio que €l
pais enfrenta en esta area ha sido objeto de debate en los Ultimos meses en
los entornos académicos. El Premio Sveriges Riskbank de Sueciaen Memoria
de Alfred Nobel fue otorgado a Joel Mokyr, Philippe Aghion y Peter Howitt®
por identificar y estudiar rigurosamente los mecanismos clave detras del cre-
cimiento econdmico sostenido: el progreso tecnoldgico, lainnovacion y los
procesos de destruccion creativa® schumpeteriana.

3 Mokyr (2017) explica que los paises deben crear una “cultura de crecimiento” para que en ese
entorno puedan gestarse dos tipos de conocimientos. el proposicional, que describe el porqué de los
fenomenos mediante leyes cientificas, y el prescriptivo, que explica el como aplicarlos mediante ins-
trucciones, cddigos o planos. Aghion y Howitt (1992) demuestran que lasinversiones en investigacion
y desarrollo (1+D), lainnovacién'y la sustitucion de tecnol ogias obsol etas dependen de los incentivos,
la competencia, la proteccion de los derechos de autor, y de un entorno que permita experimentar y
reemplazar |0 antiguo por lo nuevo de forma continua.

4 Expresion adoptada por Schumpeter (1942).



En este documento, en primerainstancia, se presenta un andlisis de los
factores que impulsan el crecimiento utilizando una metodologia estandar
y datos recientes que permiten comprender cuél es el patron de crecimiento
econodmico de largo plazo. En segunda instancia, se intenta caracterizar €l
escenario de “interdiccion productiva’, en que se encuentra actualmente el
pais, tratando de encontrar salidas al estancamiento, alaluz de las aportacio-
nes tedricas recientes sobre el crecimiento econémico.

2. PRODUCTIVIDAD INTERDICTA

En una economia dolarizada, donde €l ajuste cambiario no esta disponible, los
aumentos y mejoras sostenidas de la productividad son indispensables para
sostener |la competitividad, |a estabilidad y el crecimiento econémico. Sin
embargo, el modelo productivo del Ecuador en la actualidad esta operando
bajo limitaciones estructurales, institucionales y politicas que obstaculizan la
generacion y difusion de dichas mejoras. En esencia, el inconveniente es que,
en presencia de alta informalidad y subempleo, altos costos de transaccion y
produccion, bajos niveles de inversion en innovacion y tecnol ogia, asignacion
ineficiente de FP, distribucion asimétrica del tejido empresarial®, y con una
productividad laboral que crece por debajo de los salarios reales, las ganancias
de productividad no compensan las ineficiencias ni |os costes adicionales que
el modelo genera.

La interaccion entre las rigideces estructurales y 1os shocks externos
a los que esta expuesto el pais podria estar induciendo a un estancamiento
o disminucion de la productividad debido a la ausencia de los reforzadores
institucionales que la dolarizacién requiere. La ausencia de estos mecani Smos
debilitala capacidad de absorcion de shocks para sostener unatrayectoria de
crecimiento balanceado. Esto significa que el régimen dolarizado, que en la
practica prescinde de los instrumentos tradicional es de politica macroecono-
mica, sin los reforzadores necesarios, puede volver méas neutral para promover
un entorno favorable alas mejoras de productividad, reduciendo el margen de
maniobra de |os gobiernos frente a los ciclos economicos.

A falta de dichos mecanismos, el mismo modelo crea una barrera estruc-
tural gque expone la economia a fuertes gjustes en el empleo, en lainversion
y en la actividad econdmica. Las restricciones descritas emergen del propio
funcionamiento del modelo, produciendo un estancamiento endégeno y persis-
tente, con ciclos de expansion y contraccion —frecuentemente volatiles— que

5 En Ecuador, el 92,24 % de las firmas son microempresas y generan apenas el 0,82 % de las ventas.
Las empresas grandes representan el 0,51 % de 1.073.524 empresas y generan el 75,89 % de las ventas,
seguin datos del Instituto Ecuatoriano de Censosy Estadisticas (INEC) para el 2024.



erosionan el crecimiento de largo plazo. Esta dindmica dalugar ala paradoja
de la productividad interdicta: un escenario en el que coexisten simultanea-
mente la necesidad imperiosa de elevar la productividad con |la incapacidad
enddgena del sistema para generarla. Aun cuando algunos de los factores
fundamentales para la generacion de riqueza y crecimiento estan presentes,
los incentivos y arreglos institucional es existentes distorsionarian su funcio-
namiento, dando lugar a un entorno en el que los mecanismos econdmicos
no operarian de manera efectiva (Acemoglu & Robinson, 2012; North, 1994;
North & Thomas, 1973).

3. ¢COMO MEDIR LA PRODUCTIVIDAD?

La productividad mide la eficiencia con la que una economia o una empresa
combina sus factores productivos o insumos para producir bienesy servicios.
Este concepto econdémico en sentido estricto toma el nombre de productividad
total de los factores (PTF). Existen paises que, dadas ciertas cantidades de
insumos (inputs), son capaces de producir mas bienesy servicios (outputs) que
el resto, debido a mejoras continuas de su PTF. Es de esperar que en paises con
rentas per capita mas altas el crecimiento se sustente mas en aumentos en la
PTF, mientras que en paises con rentas per capita mas bajas el crecimiento se
explique fundamental mente por la acumulacion de factores productivos (FP)
o por factores demograficos (FD).

La PTF se puede obtener dividiendo el nivel de produccion alcanzado
entre los insumos o FP utilizados por paises, regiones, ciudades, industrias o
empresas, 0 bien através del residuo de Solow (1956, 1957), que se obtiene
restando del crecimiento del PIB per cépita el crecimiento ponderado de los
FPy el crecimiento de los FD. Este residuo, medido en variaciones de laPTF,
a su vez se puede explicar por los cambios tecnol 6gicos o mediante mejoras
en la eficiencia con la que se asignan o combinan los FP.

L os FP son los insumos utilizados en el proceso productivo y fundamen-
talmente son el capital (K) y el trabajo (L). Algunos pueden estar limitados
por |os rendimientos decrecientes, por sus propiedades intrinsecas o por pro-
blemas de caracter institucional que restringen su contribucion marginal al
crecimiento. El factor capital incluye los servicios provistos (Kg) por las
inversiones acumuladas en infraestructuras, maquinarias y equipos (stock de
capital, K), mientras que el factor trabajo ampliado (L 4) esta formado por
las dotaciones de empleo, capital humano® y horas trabajadas. Medir la PTF

6 En lateoria del crecimiento endégeno (TCE), el crecimiento se produce por la acumulacién del
factor conocimiento, de las dotaciones de capital humano, de la experienciay del aprendizaje por la
préctica (learning by doing) de las personas, asi como de las externalidades positivas que se generan
por su combinacion e interaccion (Romer, 1990; Lucas, 1988; Arrow, 1962).



y los FP implica un desafio en constante evolucion, al punto de que existen
diferentes metodol ogias a disposicion de los investigadores. De hecho, en los
ultimos afos, las funciones de produccion se han perfeccionado y los FP se
han depurado’ o se han afadido otros como el capital intangible, el capital
social y el capital natural, por citar algunos e emplos.

En la Penn World Table 11.0% (Feenstra et. al, 2015), la base de datos
mas utilizada en la contabilidad del crecimiento, las variaciones de la PTF
se estiman por el método de residuos aplicando los indices superlativos de
Torngvist (1936) y Theil (1967), basados en medias geométricas pondera-
das. Este método permite una mayor flexibilidad al utilizar una funcién de
produccién translog con pardmetros de retribucion del capital y del trabajo
sobre larenta que varian en el tiempo.® Otra base de datos relevante es The
Conference Board Total Economy Database (De Vries & Erumban, 2022)%,
gue emplea un método desarrollado por Jorgenson et al. (2007) y que incluye
los servicios de capital tecnoldgico y no tecnoldgico, asi como las horas tra-
bajadas e indicadores de calidad del factor trabajo para cada pais. Respecto
a las propuestas metodol dgicas't, existen otras descomposiciones factoria-
les segun el tipo de andlisis a realizar. Por disponibilidad de datos, en este
documento, se utilizaran directamente |as series historicas de la Penn World
Table 11.0, con el fin de preservar las estimaciones originales y compararlas
con las realizadas en esta primera aproximacion empirica. En consecuencia,
en este gjercicio, por ahora no se aplicaran ajustes ni filtros en las series.?

4. ¢COMO SE HA COMPORTADO LA PRODUCTIVIDAD?

El indicador que mejor describe el patrén de creC| miento econdmico de un pais
es el PIB per capitarelativo respecto aEE. UU. ( NR ). En el ranking de Ameérica

7 Un gjemplo de depuracion es la medicién de las dotaciones del factor capital. Actualmente, se pre-
fiere utilizar como variable los servicios de capital (K g) Y no su stock (K), porque se asume gque € uso
del capital es € factor determinante del crecimiento.

8 https.//www.rug.nl/ggdc/productivity/pwt

o La tasa de crecimiento anual de la PTF se obtiene a patir de
In(4) = (%) —am($) - Bm(4) - Fm(42) ~(4), donde A es la productividad total de |os facto-
res (PTF); ¥ = % o PIB per cpita; k = 5% o servicios de capital por empleado; I = £ & oempleo
per cépita; h son las horas trabajadas per capltay hc es el capital humano per capita a =1—- 5y
a = 0,5(ag + 1), siendo a; la proporcién de la renta destinada a retribuir al factor capital y 51 la
proporcién de los factores relacionados a trabajo en €l afio 1. A partir de esta tasa de crecimiento, se
obtienen las series historicas absolutas. Las series historicas relativas se obtienen asi: PTF g = s
10 https.//www.conference-board.org/topi cs/total -economy-database ‘

1 Como lasde Kehoey Prescott (2002), quienes utilizan como factor capital paraponderar larelacion
X , dondeK esel stock de capital fisicoy Y el PIB total.

12" En unaactualizacion de este documento, se podrian realizar dichos ajustes para mejorar las estima-
ciones.
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Latinay Iuego de setenta afos, el Ecuador ocupa la séptima posicion de un
total de dieciséis paises en este indicador (figura 1a), por encimadel promedio
regional. Si seut|I|zaIaproduct|V|dad laboral relatlva(—R) en cambio, ocupa
la novena p05| cion (figura 1b), por encima del prom 10. En estos rankings,
Panama, el pais latinoamericano dolarizado de referencia, ocupa la primera
posicion. Su buen desempefio historico se explica por unafuerte y sostenida
acumulacion de FP g, que impulso a su vez su E’R en €l largo plazo, aunque
sorprende que su PTFx no haya evolucionado ¢cbmo se esperaria®®. Junto a
Republica Dominicana, son los dos Unicos paises en América L atina que han
duplicado su PIB per capitarelativo en setenta afios. En el ranking delaPTF g,
Ecuador aparece en Ia primera posicion (figura 1c)*, pero no presenta mejoras
en su & ni en su 1. Las razones se encuentran en la débil acumulacion de
FPgry, concretamen’fe en la caiday estancamiento de los servicios de capital
por trabajador relativos ( KSR) durante el perlodo comprendido entre los dos
booms petroleros. Ecuador &n el ranking esta mejor posicionado que El Sal-
vador —el otro pais dolarizado de la region—, cuyo dinamismo economico
depende principal mente de los flujos de remesas que recibe.

13 Este pais tiene un modelo productivo centrado en servicios financieros y logistica, impulsado por el
Canal de Panamday laZona Libre de Colén, ademas de otros sectores tradicionales. El caso panamefio
muestra una via de crecimiento basada en rentas de posicion (geografia, canal, hub aéreo) y acumula-
cién extensiva de capital.

14 S se utilizan los datos de The Conference Board Total Economy Database, la posicion seria la
quinta con un factor de 0,64 en €l 2023. En € ranki ng de PIB per cépita relativo, estariaen laposicion
novena de 16 paises (0,80), mientras que en el de Y Tz, en laposicion octava (0,70).

R
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Figura 1. Evolucion del PIB per capita, productividad laboral y PTF,
relativas

Notas: Series histéricas encadenadas, normalizadas a 1954=1 y ponderadas seguin el caso. La productividad
laboral se mide como larelacion YR , siendo L €l nimero de trabajadores relativo a EE. UU. y Yy €l PIB
total relativo. A partir de estosfactores se pueden obtener las variaciones anuales logaritmicas. El promedio
de América L atina se obtiene de la misma manera que €l resto de paises, agregando |os factores productivos,
el producto y las proporciones de las retribuciones de los factores sobre la renta agregada de los paises de
la muestra.

Fuente: Penn World Table 11.0
Elabor acién: autor

El PIB per caplta de Ecuador relativo a EE. UU. (£ Yz ) en setenta afios
apenas se multiplico por un factor de 0,90 (tasa de crecimi jerto promedio anual
de-0,15 %"). En 1954, el PIB per capita del Ecuador representaba el 22,22 %
del PIB per cépita de EE. UU.; subi6 a su maximo histérico en 1982, tras el pri-
mer boom petrolero y antes de la*“ sucretizacion” de la deuda externa (23,35 %);
cay0 en 1999 (16,66 %), previo a la dolarizacidn; se recuperd a partir de ese
ano hasta el 2014 (22,65 %), antes de finalizar el segundo boom petrolero,
pero volvid a caer en el 2020 (18,96 %) durante la pandemia (figura 2a). De
continuar con esta trayectoria, |as brechas entre ambos paises seguiran mante-
niéndose alargo plazo (el promedio histérico fue 20,20 % en setenta afios). Esta

5 Lamedidadel crecimiento econdmico seralatasa de variacion anual logaritmica, en este caso del
PIB per capita. Es preferible estatasa porque es aditivay coherente con funciones exponenciales; ade-
maés, facilitala descomposicion factorial parala contabilidad del crecimiento.
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evidencia podrial® ser consistente con latesis de Prebisch (1949), segun la cual
las mejoras transitorias del ingreso asociadas a booms de precios externos no
se traducen en un proceso sostenido de convergencia productiva por el caracter
estructuralmente desfavorable de |os términos de intercambio de las economias
primario-exportadoras.

Ladisminucion de & ~- seexplicapor Ia evolucion de sus dos componen-
tes, el factor demografico relativo (FDg = R ) —medido por el empleo per
capitarelativo—y laproductividad laboral rel a’ﬁva( YR) El primer componente
(FDpg) presenta tres episodios de crecimiento (flgura 2b): un periodo que va
desde 1954 (1,00) hasta 1988 (0,80); un segundo ep1s0d10 en el que alcanza su
maximo en el 2013 (1,32), debido a una profundizacién del mercado laboral por
la incorporacion de mas trabajadores en términos relativos; y un tercer episo-
dio de una década de duracion, en el que dichas mejoras disminuyeron (1,28),
degjando en evidencia el problema del ba}o empleo adecuado, lainformalidad y
el subempleo. El segundo componente (%) también presenta al gunos episodios
de crecimiento con mucha variabilidad fflgura 2b). Este indicador en setenta
anos baj6 a0,70. La productividad por horarelativa (- e L)y la product|V|dad
laboral ampllada relativa (£ Y -)'® siguieron lamisma trayectorla, aunque la i
muestra un mejor desempeno (0,82). De cualquler manera, estas trayectorlas
demuestran que, entre 1987 y el 2023, se compenso las mejoras de una evolucion
positivadel FD g con ca| idas progresivas de la YR (figura 2b).

Lacaidade Ia se debe esencial menté 4 una disminucién de los fac-
tores productlvos relatlvos (FPR) y aunareduccion menor delaPTFg (0,91
con una variacion promedio anual de -0,13 %). Los FPr se multiplicaron
por 0,77 en 2023 (figura 2c) y su disminucién se origina por la caida de los
servicios de capital por trabajador relativos (7 HKsn J¢ capital deepening®. Este
factor presentatres episodios de crecimiento. Los £ guben desde 1954 hasta
1981 (1,20), para luego desplomarse en el 2010 (0, 74) y estancarse en el 2023
(0,77). Esto significaria?® que Ecuador entré en un proceso de descapitalizacion
—relativa— persistente, en presencia de un fuerte aumento de los factores
demograficos (FD) durante el periodo 1981-2010. En otros términos, el factor
capital se volvio progresivamente mas escaso en relacion con el factor traba-
jo en dicho periodo. Este comportamiento tuvo implicaci ones directas en la
), que aumento
de forma sostenida desde finales de los noventa hasta niveles histéricamente

6 Esuna hipétesis que valdriala pena contrastar.

17 Este indicador solo esta disponible desde 1990, aunque para afios anteriores se han utilizado las
estimaciones de la Penn World Table 11.0.

18 En laPenn World Table 11.0. se utilizan como indicador del trabajo en sentido amplio, €l producto
del nimero de empleados, |as horas trabajadas y €l capital humano.

19 Tradicionalmente este indicador mide larelacion entre el stock del capital y el empleo (K/L).

2 Losdatos de The Conference Board Total Economy Database muestran una evolucién positiva has-
ta el primer boom petrolero. Desde alli ambas bases de datos muestran trayectorias similares.
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elevados en 2014 (figura 2d), aunque empieza a caer ligeramente en |a Ulti-
ma década. Este incremento no es contradictorio con la caida de los 5 ; de
hecho, es |o que predice una funcion de produccion neocléasica: cuando los
servicios de capital (Ksg) se vuelven relativamente escasos, su rendimiento
marginal tiende a elevarse.

De manera simultanea, la relacion % se modificd durante el periodo
(figura 3a), mostrando un decrecimiento progresivo, 1o que supondria menos
capital por unidad de producto; sin embargo, hay un matiz importante, la
caida de los servicios de capital se produjo por una menor tasa de inversion
respecto al PIB (figura 3b), limitando el crecimiento futuro stock de capital
Yy, por consiguiente, la expansion de la produccion y el crecimiento del PIB
per capita de largo plazo. Esta caida también deberia ser consistente con la
relacion entre la tasa de ahorro (s) y la tasa del crecimiento del PIB total (
gy)?%. En Ecuador, desde el 2014, la inversiéon publica dejé de ser uno de
los motores del crecimiento, segun datos del Fondo Monetario Internacional
(FM1)22, aunque fue compensada con mayores niveles de inversion privada
(figura3b). Por otro lado, y de acuerdo con los datos de The Conference Board
Total Economy Database, |0s servicios de capital tecnologico relativo (Ksrr )
han disminuido lentamente a lo largo de setenta afos, comprometiendo la
incilpi ente economia del conocimiento del pais (figura 3c). La reduccion de
la & atraveés de la disminucion de los K—S; no ha podido ser compensada ni
por el capital humano relativo ni por las Roras trabajadas relativas (hrhcr).
Este factor conjunto, al cerrar el 2023, permanecié cercano a 0,99 con muy
ligeras variaciones en todo el periodo de andlisis (figura 2c).

2L Esta relacion fue definida por Piketty (2014) como la Segunda Ley del Capitalismo (£=0=s/gY)
mientras que la Primera Ley es o=t (£ ), donde r = remuneracion del capital sobre la renta Y. 6 =~ ICOR
(AK /AY = Incremental Capital Output Ratio). En un estado estacionario con crecimiento balanceado,
el ICOR converge alarelacion capital-producto £ ; sin embargo, fuera de este equilibrio ambas magni-
tudes difieren sustancialmente, ya que el ICOR captura la eficiencia marginal de la inversion, mientras
que % refleja una relacion promedio.

2 Guptaet. a (2014); Kamps (2006). https://infrastructuregovern.imf.org/.

14



Figura 2. Evolucion del PIB per capitay sus componentes

Notas: (a) En el gje vertical se muestra el logaritmo del PIB per cépita absoluto de cada pais. (b, c, d) Series
histéricas encadenadas, normalizadas a 1954=1y ponderadas segun el caso. (c) En estafigura, FKgg corres-
ponde al factor servicios de capital por trabajador relativoy FLgg al factor trabajo relativo. (d) LaPTFg se
descompone factorialmente en | as productividades rel ativas de | os servicios de capital y del trabajo, estimadas
apartir de las proporciones de retribuciones relativas sobre la renta

Fuente: Penn Table 11.0
Elabor acién: autor

Por su parte, la 1|9roductividad laboral —medida através de indicadores
absolutos como £ y - 0 -— hamostrado un crecimiento sisteméti camen-
te inferior al de fos salario$ reales desde 1990. En las Gltimas dos décadas,
estos indicadores se han multiplicado por factores de 1,10, 0,80 y 1,06, res-
pectivamente, mientras que los salarios reales (w) —definidos como salarios
nominal es gjustados por inflacién— segun estimaciones del BCE se han incre-
mentado por un factor de 2,55% (figura 3d). La divergenciaentrela £ y los
w revela una desconexion estructural entre la dinamica del ingreso |aboral y

3 Estas series historicas se estimaron con diferentes metodologias, por 10 que su comparacion debe
ser tomada con precaucién, aunque no compromete la idea central.
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la eficiencia econémica?*. A nivel agregado, si w crece a un ritmo superior al
dela L, los costos laborales unitarios aumentan y pueden llegar a superar €l
valor marginal del producto generado por cada trabajador. Esto presionariala
rentabilidad empresarial, particularmente en sectores transables expuestos a
la competencia internacional. En este contexto, las firmas podrian enfrentar
restricciones para expandir el empleo formal o incluso verse incentivadas
a recurrir a modalidades contractuales mas flexibles o informales, 10 que
incrementarialaincidencia del empleo no regulado. Estas dinamicas generan
distorsiones persistentes en la distribucion funcional del ingreso entre las
retribuciones a los factores capital y trabajo.. A fin de preservar |os margenes
empresariales, la presion sobre |os costos podria desencadenar ajustes estruc-
turales en otras variables nominales y reales como precios, calidad de bienes
y servicios, empleo, salariosrealesy tipo de cambio real (TCR). Estos ajustes
podrian incentivar |a reasignacion de factores hacia sectores no transables,
donde la posibilidad de trasladar aumentos de costos a los precios finales
es mayor. Este desplazamiento reduciria el peso relativo de la industriay
otros sectores transables en |la economia?®, afectando negativamente ala PTF,
un patron consistente con los sintomas de la “enfermedad holandesa” (Cor-
den & Neary, 1982).

2 Esrecomendable contrastar esta hipétesis parael caso ecuatoriano.
% Entre 2007 y 2020, tanto en empleo como en valor agregado, €l sector industrial hareducido lenta-
mente su participacion, segun datos del BCE.
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Figura 3. Inversion, capital/producto (%), inversion/PIB, servicios de
capital relativos total, tecnolégico, no tecnolégico (Ksr, Kstr Y KsNTR)
y salarios reales

Notas: (a) En miles de millones de ddlares constantes del 2017 (gje izquierdo, datos del FMI); relacion %
(eje derecho, datos de la Penn World Table 11.0). (b) Series historicas de inversion sobre el PIB (en por-
centgjes, datos del FMI). (c) Series historicas encadenadas, normalizadas a 1954=1 y ponderadas segun el
caso. Corresponde a servici 08 ¢ de capital, tecnoldgico y no tecnolégico segiin The Conference Board Total
Database Economy (d) w = %, datos deI BCE; PIB per capita, productividad laboral ( ), productividad
por hora (%), productividad ampllada (L i = datos en términos absolutos, obténidos de la Penn
World TablPe 11.0 a partir de 1990.

Elabor acién: autor

emp hhc )

Desde el 2017 latasa de inflacion de EE. UU. supera ligeramente ala
de Ecuador, circunstancia que ha promovido una leve depreciacion pasiva
del TCR bilateral.?® De igual manera, los diferenciales de los precios de los
productos transables y no transables —Ila otra manera de medir el TCR— per-
manecen casi constantes desde el 2018, segun los datos del INEC. Por otra

% https://datos.bancomundial .org/indicador/FRP.CPI.TOTL.ZG? ocations=EC-CO-US-PE
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parte, los incrementos de productividad laboral en aglunos sectores transables
son inferiores al crecimiento de los salarios”, |o que constituiria una desvia-
cion significativa del mecanismo Balassa-Samuelson (1964), cuya principal
premisa es que las ganancias de productividad en los transables son las que
deberian impulsar el crecimiento salarial y la apreciacion del TCR.

En resumen, en el caso de Ecuador, la reasignacion de factores entre
sectores pareciera que no se produciria a través de correcciones en el TCR
ni via ajustes de precios relativos, sino mediante el desplazamiento de los
factores productivos (capital y trabajo) hacia actividades no transables, gene-
ralmente caracterizadas por menor productividad marginal, menor densidad
de encadenamientos y reducidos spillovers tecnol 6gicos. Esta dinamica refor-
zariala paradoja de la “productividad interdicta’ y limitaria la capacidad de
crecimiento potencial de la economia. Algunas evidencias recientes respal -
dan este patron. Patifio y Ferro (2024) muestran que la desaceleracion de la
PTF se relaciona principalmente con una mala asignacion de recursos entre
empresas y sectores; ademas, destacan que | os costos laborales no salariales,
|as distorsiones en los mercados de productos y |a presencia de empresas zom-
bies’® explican gran parte de las brechas salariales e ineficiencias asignativas
del pais. Guaipatin et al. (2024) encuentran que laregion litoral ha mostrado
un dinamismo superior en productividad frente ala Sierra, especialmente en
sectores transables y en empresas grandes, |0 que sugiere que las respuestas
regionales alas condiciones de competitividad son heterogéneas. Campover-
de et al. (2022) encuentran efectos positivos del stock y del uso de capital
tecnoldgico en laPTF y el producto a nivel de firmas en Ecuador, |0 que sig-
nificaria una ventana de oportunidad que valdria la pena considerar.

En setenta aflos, |la PTFr no ha crecido lo suficiente (The Conference
Board Total Economy Database incluso muestra una caida mayor en este indi-
cador). Una posible causa, asumiendo que han existido cambios tecnol 6gicos
organicos por adopcion, es la presencia de ineficiencias productivas que esta-
rian contrarrestando cualquier progreso tecnoldgico alargo plazo. En paralelo,
es posible también que los cambios tecnol 6gicos impul sados internamente
no sean suficientes debido ala ausencia de estrategias orientadas a promover
la innovacion, las inversiones en I+D y la cultura del crecimiento, tal como
proponen los economistas de la tradicion schumpeteriana. Al respecto, exis-
ten evidencias que respaldarian esta hipotesis, pues el Ecuador es un pais que
presenta rezagos estructurales en esta area. Por gjemplo, lainversion en [+D
respecto al PIB del Ecuador en el 2014 fue de 0,44 %, dltima cifra oficial
disponible, inferior al promedio de América Latinay el Caribe (0,67 %) y a

27 Esrecomendable contrastar esta hipétesis con series histéricas de mejor calidad.

28 Se refiere a empresas que sobreviven con refinanciacion permanente.

% De dicha inversion, segun datos del RICYT, un 94 % fue financiada por el gobierno. En 2014, el
numero de investigadores por cada mil habitantes fue de 0,89, por debajo del promedio (1,01) de la
region. https.//www.ricyt.org/category/indicadores
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la de Brasil (1,27 %) en aquel afio. En otros indicadores relacionados con la
economia del conocimiento, Ecuador muestra también desafios que superar.®

5. CONTABILIDAD DEL CRECIMIENTO

De acuerdo con laPenn World Table 11.0, el PIB per cépitadel Ecuador crecio
a una tasa promedio del 1,78 % anual entre 1954 y 2023 (figura 4), mientras
gue el de EE. UU. crecio al 1,93 %. Con estas tasas de crecimiento, seraimpo-
sible alcanzar un proceso de convergencia al pais que actia como frontera
tecnolégica. Si no se realizan reformas estructurales, al Ecuador le tomara 39
anos® duplicar el PIB per cépita al ritmo actual. Si |la tasa fuera del 3,00 %,
al paisletomaria 23 afos duplicarlo y 150 afios alcanzar el PIB per capitade
EE. UU. El crecimiento del PIB per capita de Ecuador se explica porque €l
factor demogréfico o empleo per capita (grp) crecio aunatasadel 0,67 %y
la productividad laboral aunatasadel 1,11 % (gvr.). En cuanto alos compo-
nentes dela X, los FP aumentaron en 0,60 % (ggp) Y 12 PTF en 0,51 % (gpr).
Si se descomponen los FP, se puede verificar que el coeficiente ponderado de
profundizacion de los servicios de capital respecto al empleo crecio en 0,38 %
(gks,) Y €l factor de capital humano y horas trabajadas crecieron conjunta-
mente en 0,22 % (gnnc)- SI Se hace una comparacion por episodios, se puede
corroborar que durante los dos booms petroleros se verificaron las mayores
tasas de crecimiento economico en promedio, acompanadas de incrementos
positivos en la PTF (tabla 1). Asimismo, es posible observar que, durante el
periodo de transicion (1961-1970), las mejoras en la PTF fueron positivas,
pero con unatasa de crecimiento menor.

%0 Otro indicador estancado desde 1990 es el nimero de solicitudes de patentes de residentes en Ecua-
dor. En 2021, se realizaron 35 aplicaciones, mientras que Colombia realizé 435 solicitudes. https./
datos.bancomundial .org/indicador/IPPAT.RESD 2 acations=EC-CO. En el Globa Innovation Index
(GIT) del 2025, Ecuador aparece en la posicion 113 de 138 paises (en el 2021 estaba en la posicion 91).
https://www.wipo.int/gii-ranking/en/ecuador. En e Indice de complejidad econémica, en la posicion
98 de 137 paises en el 2023 (en 1990 estaba en la posicion 86). https://oec.world/en/profile/country/
ecu. No obstante estas evidencias, recientemente Ecuador aparece bien posicionado en el ranking de
adopcion de inteligencia artificial (IA) de Microsoft, ocupando la posicion 55 de 174 paises, lo que
implicaria otra oportunidad en el desarrollo de tecnologias emergentes. https://www.microsoft.com/
en-us/research/group/aiei/ai-diffusion In ( %:5
% Seutilizalasiguiente formulacion: ¢ = —Jx
de variacion logaritmica, y N 1a poblacion. (%)

, siendo t el nimero de afios; Y el PIB; g, latasaanual
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Figura 4. Fuentes del crecimiento del PIB per cépita

Notas: Tasa de crecimiento logaritmica promedio segin periodo, en términos absolutos. En estafigura, FK¢
se expresa en variaciones anuales del factor servicios de capital por trabajador y FI1, eslas del factor trabajo,
medidos ambos en términos absol utos.

Fuente: Penn World Table 11.0
Elaboracién: autor

En términos de contribuciones, en setenta afios, la variacion del empleo
per cépita (grp) contribuye con el 37,44 % al crecimiento del PIB per capita
mientras que la variacion de la productividad laboral (gyr,) con el 62,56 %, un
28,80 % por la variacion de la PTF (gprr) ¥ un 33,76 % por la variacion de
los FP (grp). El coeficiente servicios de capital-trabajo (gxkst,) contribuye con
el 21,51 % vy el capital humano (gn.) por trabajador mas las horas trabajadas
(gr) con el 12,25 %. Esto significa que el crecimiento economico del pais en
todo el periodo de andlisis ha dependido méas de los FPy FD que de la PTF.
Es decir, Ecuador presenta un crecimiento “extensivo” gque se produce por el
efecto “transpiracion” de la economia. Si el crecimiento fuera “intensivo”,
estariaimpulsado por el efecto “inspiracion”, que se da por mejorasen laPTF
(Krugman, 1994b; Irmen, 2005). En términos relativos a EE. UU., se observan
tasas de crecimiento negativas en la mayoria de los indicadores (tabla 2).
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Tabla 1. Contabilidad del crecimiento del PIB per capita

Periodo Y/N PTF FKs FL L/N Y/L
1954-2023 1,78 % 0,51 % 0,38 % 0,22 % 0,67 % 1,11 %
1956-1960 1,17 % -0,06 % 1,89 % 0,25 % -0,91 % 2,08 %
1961-19/70 1,42% 0,64 % 1,19 % 0,22 % -0,64 % 2,06 %
1971-1980 3,56 % 1,06 % 1,38 % 0,28 % 0,84 % 2,72%
1981-1990 1,36 % -0,19 % 0,04 % 0,55 % 0,96 % 0,40 %
1991-2000 0,60 % 0,17 % -1,04 % 0,19 % 1,28 % -0,68 %
2001-2010 2,39% 1,02 % -0,97 % 0,25 % 2,10% 0,29 %
2011-2020 0,64 % 0,77 % 1,14 % -0,70%  -0,57 % 1,21 %
2021-2023 0,97 % 0,12 % 0,26 % 0,72 % -0,13 % 1,10 %

Nota: Tasa de crecimiento logaritmica promedio segin periodo. Las tasas de crecimiento son absol utas.
Fuente: Penn World Table 11.0
Elaboracion: autor

Tabla 2. Contabilidad del crecimiento del PIB per capitarelativo

Periodo % PTFg FKsr FLg JLV_Z }j—ﬁ
1954-2023 -0,15% -0,13 % -0,38 % 0,00 % 0,37 % -0,52 %
1956-1960 0,34 % -0,88 % 1,05 % 0,35 % -0,18 % 0,52 %
1961-1970 -1,50% -0,27 % 0,31 % -0,39 % -1,16 % -0,34 %
1971-1980 1,45 % 0,91 % 0,71 % 0,02 % -0,18 % 1,64 %
1981-1990  -0,93 % -0,79 % -0,67 % 0,41 % 0,13 % -1,06 %
1991-2000 -1,73% -0,66 % -2,03 % -0,23 % 1,19 % -2,92 %
2001-2010 1,64 % 0,34 % -2,00 % 0,43 % 2,88 % -1,23 %
2011-2020 -0,37 % 0,43 % 0,57 % -0,79 % -0,57 % 0,20 %
2021-2023 -0,72% -0,56 % -0,53 % 0,47 % -0,09 % -0,62 %

Notas: Tasa de crecimiento logaritmica promedio segiin periodo. Las tasas de crecimiento son relativas a
EE. UU. En estatabla, FKgr se expresa en variaciones anuales del factor servicios de capital por trabajador
y FLz enlas del factor trabajo, medidos ambos en términos relativos.

Fuente: Penn World Table 11.0
Elabor acién: autor
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6. CONCLUSIONES

Estudiar el problema estructural del bajo crecimiento en Ecuador resultaimpe-
rativo por las implicaciones econdmicas, sociales y politicas de largo plazo.
Promover el crecimiento econdmico sustentado en ganancias de productividad
es un requisito indispensable para el pais, dado que, segun este primer gjer-
cicio empirico, el modelo econédmico en el largo plazo se ha sustentado mas
en laacumulacién de FPy FD en presencia de alta variabilidad, sin priorizar
los “fundamentos productivos” que impulsan la PTF, como son el progreso
tecnoldgico y la eficiencia productiva a toda escala.

Si no se gjecutan estrategias que impulsen un crecimiento inteligente,
la paradoja de la productividad interdicta en un contexto dolarizado tomaria
mas fuerza. Superarlaexige, por un lado, desarrollar mecanismosy capacida-
desinstitucionales parareforzar |la dolarizacion y aprovechar plenamente sus
ventgjas, y, por otro, reorientar la economia hacia una senda de crecimiento
sostenido atraves de la transformacion del sistema productivo y el restableci-
miento de las condiciones para la generacidn sostenida de productividad. Esto
implica, en primer lugar, adoptar politicas de mediano y largo plazo que pro-
muevan la competitividad real, la competenciay cooperacion publico-privada,
mantener la disciplina fiscal y mejorar los fundamentos macroeconémicos,
y, en paralelo, impulsar el desarrollo de una cultura de crecimiento bajo un
contexto de “instituciones productivas’.

En segundo lugar, requiere reconstruir los canales de inversion local y
extranjera que compensen la escasez de ahorro interno y la acumulacion de
capital, promover la profundizacion financiera, una mayor aperturay compe-
tencia bancaria, desarrollar el mercado de capitales y modernizar el sistema
de pensiones. En tercer lugar, se requieren reformas estructurales que faciliten
el dinamismo empresarial, la apertura comercial, la diversificacion y com-
plejidad econdmica, la acumulacién de conocimientos, las innovacionesy la
renovacion tecnoldgica, y, desde luego, lareasignacion eficiente de recursos
hacia sectores mas productivos.

La ausencia de estrategias que ha caracterizado al pais en este &mbito
puede ser una oportunidad para plantear preguntas esenciales no abordadas
en este documento: ¢se ha adoptado algun plan nacional paraimpulsar el PIB
per capita?, ¢que fuerzasinstitucionales o estructurales limitan un crecimiento
mas dinamico?, ¢cudles son las interdicciones productivas?, ¢qué reformas
son necesarias?, ¢cua es el papel delas universidades, del sistema cientifico
y educativo, en la creacion de conocimiento y lainnovacion?, ¢como impacta
la inseguridad en el desarrollo econémico y como se pueden aprovechar las
remesas para crecer? Responder a estas preguntas es fundamental parareali-
zar un diagnéstico realista, apoyado por estadisticas propiasy por diferentes
enfoques teoricos.

Una propuesta concreta para enfrentar estos desafios es la creacion de un
consegjo de productividad, inspirado en experiencias de otros paises de laregion
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y de la Union Europea, cuya mision seria analizar los impulsores del creci-
miento, mejorar la calidad de los datos y estadisticas economicas especificas,
proponer politicas publicas, elaborar una agenda estratégicay dar seguimiento
a su implementacion. El crecimiento economico del Ecuador tendria que estar
sustentado en ganancias de productividad, progreso tecnolgico y eficiencia.
Debe ser sostenido, inclusivo y amigable con el medio ambiente, en un con-
texto de estabilidad, menor desigualdad, méas seguridad juridicay ciudadana.
Para alcanzar este objetivo, se requiere crear una“cultura de crecimiento” de
largo plazo porque las consecuencias y 10s impactos son intergeneracional es,
mas auln en una era dominada por la cuarta revolucién industrial y el auge de
lainteligencia artificial.
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En los Ultimos tiempos, |a humanidad ha presenciado sefial es evidentes de que
las propuestas de |a [lamada geopolitica han vuelto a considerarse, aunque
ahora bajo prismas que obligan a que |os despliegues politicos incluyan nece-
sariamente repercusi ones economicas. La creciente interdependencia entre |os
Estados, consolidada por |a globalizacion, obliga a que decisiones que hace
cincuenta afos se tomaban de manera casi espontanea y puramente politica
hoy deban evaluarse con mayor detenimiento.

En el pasado, los planificadores de politicas publicas se concentraban
en escenarios cuyo objetivo principal erael beneficio politico de un Estado o
mitigar impactos negativos de carécter coyuntural. En el mejor de los casos,
resultaba conveniente apoyar o rechazar alianzas entre Estados en funcion de
intereses politicos inmediatos. Las consecuencias en otros &mbitos —econé-
micos, sociales o culturales— eran consideradas secundarias y solian recaer
directamente sobre |las poblaciones.

Hoy en dia, el andlisis estratégico es mucho méas complejo. No se limi-
taa plano politico, sino que traza escenarios que contemplan repercusiones
economicas, sociales, culturales, comerciales y de desarrollo integral. Las
decisiones ya no corresponden exclusivamente a las cancillerias, sino que
deben incorporar las visiones de multiples sectores publicos e incluso privados.

De este enfoque surgen estrategias multidisciplinarias que toman en
cuenta realidades nacionales, regionales y globales, vinculadas ala macro y
la microeconomia. Estas aproximaciones configuran la geoeconomia, que no
reemplaza alageopoliticatradicional, pero la proyecta hacia dimensiones que
antes eran tratadas como simples consecuencias. La geoeconomia recupera



ciertos elementos geopoliticos, aunque actualizados y adaptados a las exigen-
cias de un mundo globalizado, siempre atentos a sus posibles usos indebidos
en el pasado.

En este marco, la geoeconomia puede definirse como una respuesta
multidisciplinaria a los eventos politicos, que trasciende los enfoques pura-
mente politicos para incorporar repercusiones econdmicas y comerciales en
un sentido amplio. Su utilidad es doble: para el sector publico, ofrece herra-
mientas que permiten formular politicas que consideren |os ef ectos econdémicos
de dinamicas politicas regionales y globales; para el sector privado, abre un
espacio de andlisis que permite anticipar impactos y oportunidades derivados
de estas dinamicas.

Un gjemplo concreto es el caso del Banco Central del Ecuador, que
debe evaluar las repercusiones inflacionarias de eventos internacionales como
guerras en otras latitudes. Estos conflictos pueden alterar precios globales al
afectar rutas de petroleo o restringir exportaciones 'y cooperacion técnica de
la que depende el pais. Tales restricciones pueden disminuir la produccion
local, reduciendo la oferta agregada y generando presiones inflacionarias.
Incluso, en una economia dolarizada, 1os efectos pueden ser significativos.
Frente a ello, el gobierno deberia disefiar medidas fiscales para incentivar la
produccion o buscar sustitutos a la cooperacion perdida.

Las repercusiones no se limitan al plano macroeconomico. A nivel
microecondmico, sectores como el floricultor ecuatoriano —uno de los prin-
cipales exportadores del pais— podrian verse afectados por una reduccién
en inversiones o en la adopcion de tecnologias provenientes de paises coo-
perantes. El impacto seria doble: sobre las exportaciones y sobre el empleo,
particularmente femenino, un grupo vulnerable que concentra gran parte dela
mano de obra en este sector. En este caso, €l gobierno deberia apoyar tanto a
productores como a trabajadores mediante politicas de fomento y programas
de proteccion social.

En definitiva, tanto gobiernos como empresas pueden verse directamen-
te afectados por acontecimientos internacionales. La geoeconomia ofrece un
marco para comprender estas interacciones y anticipar sus efectos. Resulta
crucial que Estados y corporaciones establezcan procesos e incluso unida-
des especializadas para analizar |as repercusi ones geoeconomicas de eventos
politicos globales. Solo asi podran fortalecer su resiliencia frente alas vulne-
rabilidades, asi como aprovechar las oportunidades y enfrentar |os desafios
gue impone la globalizacion.
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1. INTRODUCTION

Ecuador encompasses a history of significant challenges, currently facing a
rising crime and insecurity crisis, deepening political polarization and econo-
mic struggles. Energy shortages and ongoing health system strains have added
further complexity to daily life. In thisvolatile environment, policymakers and
private sector |eaders need precise insights into public perceptions and trends
to make informed decisions and navigate uncertainty effectively.

Business and consumer surveys (BCSs) have been historically essential
tools for policymakers and researchers to monitor and forecast the economy.
These surveys provide broader insights in people’s perception on the current
and expected state of economic activity, which is particularly valuable given
the often delayed release of macroeconomic indicators. However, their main
limitation isinclusiveness. because surveys are generally conducted to main-
ly representative actors of the economy, they fail to capture the behavior of
smaller agents but whom in aggregate still play an in important role in the
economic interplay. Thus, restraining efficient answers to rapid, short-term
changes in perceptions and shocks to specific sectors of the economy.

An alternative approach is sentiment analysis, which uses natural
language processing (NLP) techniques to extract and quantify the tone or
emotional context of large volumes of textual data, such as news articles. By
converting qualitative expressions into numerical indicators of positive, neu-
tral, or negative sentiment, this method enables researchers to measure public
attitudes in real time. Thus, incorporating sentiment analysis offers a valuable
approach to addressing Ecuador’s complex social and economic challenges by
leveraging real-time insights into public perceptions and market conditions.
Additionally, the integration of sentiment analysis with econometric models
offers a promising solution to the limitations of traditional forecasting. In
particular, autoregressive distributed lag (ARDL) models are well suited for
combining sentiment indicators with macroeconomic variables, since they can
handle variables with different integration orders and capture both short-term
dynamics and long-term relationships. This makes them especially relevant
in Ecuador’s volatile environment, where sudden shocks—such as natural
disasters, commodity price fluctuations, or political instability—can quickly
reshape public and market perceptions.

The main objective of this study isto evaluate whether sentiment indica-
tors derived from Ecuadorian newspapers between 2001 and 2024 can improve
GDP growth forecasts. Specifically, it tests whether incorporating these indi-
cators into an ARDL model with LASSO regularization enhances predictive
accuracy compared to a pure survey-based ARDL benchmark. Under thisline
of research, the paper aims to determine whether high-frequency, text-derived
data can complement conventional surveys and provide decision makers with
more timely tools for navigating Ecuador’s volatile economic environment.

30



This paper contributes to the literature in three main ways. First, it
extends the application of sentiment analysis for macroeconomic forecas-
ting to the case of Ecuador, a small and dollarized economy that remains
underexplored in this line of research. Most existing studies have focused on
developed countries with deep financial markets and highly institutionalized
survey systems, leaving a gap in the understanding of how sentiment analysis
can be used in emerging and volatile contexts. Second, the paper develops a set
of sector-specific sentiment indicators derived from Ecuadorian newspapers,
capturing dimensions such as politics, health, security, and society alongside
economic reporting. Third, it evaluates the integration of sentiment into a
flexible framework such as LASSO-ARDL, providing evidence on both its
advantages and limitations for short versus long-term forecasting horizons.
Together, these contributions enrich the growing literature on alternative data
sources in economic forecasting and broaden its applicability to the Ecuado-
rian context.

The paper is organized as follows: section 2 describes the literature
review, the data, and key descriptive statistics. Section 3 details the construction
of sentiment indicators, the NLP algorithm, and the forecasting methodol ogy
and its limitations. Section 4 reports in-sample and out-of-sampl e forecasting
results, incorporating the discussion of findingsin light of international studies
and policy implications for Ecuador, as well as robustness checks. Section 5
presents the main conclusions and key insights. Annexes are provided at the
end of the paper.

2. LITERATURE REVIEW

Sentiment analysis has emerged as a powerful tool to capture real-time infor-
mation beyond what traditional macroeconomic indicators and surveys can
provide, transforming textual data from news, social media, and financial
reports into quantifiable indicators of economic expectations. A growing body
of literature demonstrates that sentiment measures can improve forecasts of
GDP, consumption, unemployment, and financial market variables, often
outperforming conventional models during periods of uncertainty or crisis.
However, much of this evidence comes from devel oped economies such asthe
United States and Europe while applications in emerging economies remain
scarce.

This section reviews key international contributions for both develo-
ped countries and Latin American contexts that apply sentiment analysis to
macroeconomic forecasting, alternative methodol ogies to the implementation
of pre-trained language models for sentiment analysis, the usefulness of LAS-
SO regularization for condensing high-frequency information as well as the
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adequacy of ARDL models in this type of analysis and the implementations
and mechanisms for language processing using VADER, TextBlob and SpaCly.

2.1. Sentiment Analysisin Macroeconomic Forecasting

Ellingsen et al. (2022) analyzed a corpus of 22,5 million news articles from
Dow Jones Newswires to forecast U. S. macroeconomic activity, comparing
text-derived predictors with the standard FRED-MD database of economic
indicators. Using advanced machine learning models such as LA SSO and ran-
dom forest, they show that non-linear methods extract more predictive value
from text than linear models. Their results indicated that news-based sentiment
features significantly enhanced forecast accuracy by capturing information
absent from conventional indicators. The most notable improvements appea-
red in consumer spending forecasts: models incorporating news sentiment
consistently outperformed FRED-MD benchmarks for consumption growth,
suggesting that media sentiment provides timely signals about household beha-
vior that traditional economic series fail to capture. The study demonstrated
essentially that textual sentiment can substantially improve macroeconomic
forecasts, particularly for consumer-related indicators and during periods of
economic stress.

Building on this line of research, Rambaccusing and Kwiatkows-
ki (2020) apply text classification techniques (support vector machines) to
approximately 395.000 articles from 12 major UK newspapers covering the
period 1990-2018. Their analysis revealed a mixed impact of news sentiment
on forecast accuracy. For inflation, incorporating sentiment measures offe-
red little benefit, indicating that price dynamics are already well captured by
quantitative indicators or that news content reacts too slowly to inflationary
pressures. In contrast, forecasts of real activity and labor market outcomes
improved markedly. Tailored sentiment indices—such as keyword counts rela-
ted to “unemployment” or “growth”—and even single-newspaper sentiment
series produced significant gains in predictive accuracy. Importantly, when
media sentiment was incorporated, GDP forecasts improved beyond the Bank
of England’s own projections for up to seven quarters ahead (Rambaccusing
& Kwiatkowski, 2020). These results underscored that news sentiment can
complement official forecasts, particularly by foreshadowing changes in output
and employment more effectively than it does for prices.

Lu et al. (2023) used topic modeling to extract a set of prevalent econo-
mic news topics and compute their daily intensity (frequency and sentiment)
through a specialized Chinese sentiment dictionary, yielding a daily News
Prosperity Index for China. Their findings revealed that Chinese news data
indeed contained valuable signals about economic fluctuations helping to
track China’'s GDP growth more closely as well as improving the detection
of turning pointsin the business cycle. Moreover, the authors even succeeded
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to identify the six most influential news topics driving China's economic
prosperity, which included themes like reform and innovation, infrastructure
construction, COVID-19 impacts, economic development (industry and trade),
international communication, and corporate innovationN.

Ashwin et al. (2021) depicted how the addition of newspaper senti-
ment yields significant gains in nowcasting accuracy, as text-based indicators
showed substantial improvement over both the European Central Bank’s offi-
cial projections and PMI-based models in predicting current-quarter GDP.
The benefit of news sentiment was found to be especially large during the
Great Recession (2008-09) and the COVID-19 pandemic, periods when sud-
den shifts in the outlook were captured in news media before showing up
in slower-moving indicators. Furthermore, the authors emphasized that the
choice of sentiment dictionary influences performance in different crises. A
finance-focused dictionary (or lexicon) demonstrated to be very effective at
detecting the downturn in 2008-09 but failed to capture the COVID-19 shock,
which involved public health and lockdown terms outside typical financial
vocabulary. In contrast, a more general-purpose sentiment dictionary proved
more robust across both crises, picking up negative signalsin pandemic-related
news as well. This suggests that for practical use, sentiment analysis must be
tailored to the nature of the shock.

2.2. Sentiment Analysis in Macroeconomics Forecasting for Emerging
Economies

Pitta de Jesus and da Ndbrega Besarria (2025) examined how textual sentiment
derived from central bank reports can improve macroeconomic forecasts in
Brazil. Their study showed that incorporating atime-varying sentiment index
significantly enhanced GDP growth predictions. Specifically, models aug-
mented with machine-learning-based sentiment scores consistently reduced
forecast errors for real-time GDP growth compared to benchmarks without
sentiment. These enriched models also produced more accurate nowcasts and
one-quarter-ahead forecasts. Moreover, the authors reported that part of the
variation in GDP forecasts from market surveys could also be explained by
shifts in the sentiment index, suggesting that central bank communications
provide additional real-time information not fully captured by official statistics.
These findings have important implications for Latin American forecasting,
as they highlight that policymakers and forecasters can systematically use
government narratives to refine economic outlooks. By formally incorporating
this technique, analysts can improve short-term forecasts and better anticipate
turning points in the business cycle.

Delice and Pinto (2025) investigated how sentiment extracted from
newspaper articlesin Mexico relates to key macroeconomic indicators. Their
research demonstrated that a lexicon-based sentiment index closely tracks
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inflation dynamics. For example, when consumer price inflation rises, the
lexicon-based index tends to move in parallel, outperforming alternatives to
sentiment measures. In classification tests, this method achieved 80-88 % accu-
racy substantially higher than results from more standard rule-based models.
Furthermore, Granger-causality tests revealed that the lexicon sentiment index
contained predictive information for the consumer price index, reinforcing
its value as atimely economic indicator (Delice & Pinto, 2025). Overall, the
study highlighted that lexicon-based sentiment measures are both coherent
with known inflationary episodes and capable of capturing relevant short-
term signals, making them a satisfactory tool for inflation monitoring and
forecasting in emerging markets.

Adebiyi et al. (2022) take a different approach by relying on unstructu-
red text from social media rather than traditional news or policy documents,
reflecting public opinion in the digital space. They constructed a sentiment
index for inflation using Twitter data, classifying tweetsinto positive, negative,
or neutral categories and aggregating them into a monthly index of infla-
tion sentiment. Their findings are striking: incorporating this sentiment index
consistently improves inflation forecasts, yielding lower errors across all com-
ponents, including food, core and headline inflation (Adebiyi et al., 2022). In
practical terms, the predicted inflation trajectory by their model aligned more
closely with actual outcomes when sentiment is included. The authors also
noted that the sentiment-augmented forecasts captured subtle month-to-mon-
th adjustments in expectations, while statistical tests confirmed a significant
reduction in mean squared forecast errors. These results provide strong eviden-
ce that social-media-derived sentiment contributes incremental and valuable
information, tightening inflation forecasts for Nigeria and demonstrating its
potential as areal-time policy tool in developing countries.

2.3. ARDL Models

Autoregressive Distributed Lag (ARDL) models are a class of econometric
models designed to capture both the short-run dynamics and long-run equili-
brium relationships between variables. They are flexible as they incorporate
lags of both the dependent variable and explanatory variables, allowing the
careful examination of how current outcomes relate not only to current predic-
tors but also to past values of both the outcome and predictor variables. ARDL
models are particularly useful when studying both short-term and long-term
trends because they separate out immediate adjustments from deeper, more
persistent relationships. In the short run, transitory shocks may cause varia-
bles to deviate from their long-term path; ARDL models can pinpoint how
quickly and through which channels the system returns to equilibrium. Over
the long term, ARDL models help identify stable, long-run coefficients that
indicate the underlying relationship between variables, ensuring that analysts
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understand the fundamental linkages that persist over time, even after short-
term fluctuations wash out.

The proposed ARDL framework in this paper offered distinct advantages
over alternative methods commonly used in the academic literature, particu-
larly for the case of Ecuador’s economic forecasting. Traditional methods,
like vector autoregressive (VAR) models or vector error correction models
(VECM), are popular for capturing relationships between macroeconomic
variables but are often ill-suited to handle mixed-frequency data and high-di-
mensional datasets like those involving sentiment indicators. VAR and VECM
also require all variables to share the same integration order, which limits their
flexibility when incorporating sentiment data that might behave differently
from traditional economic variables (Pennington et al., 2014). Additionally,
the rigidity of these models in the presence of structural breaks, such as tho-
se caused by the 2016 earthquake or the COVID-19 pandemic in Ecuador,
often leads to reduced forecast accuracy (Barbaglia et al., 2024). In contrast,
machine learning models, such as neural networks or ensemble methods, are
increasingly applied in forecasting tasks due to their ability to capture com-
plex, non-linear relationships.

However, these models often lack interpretability and require large
volumes of data to perform well, making them less practical for countries
like Ecuador, where historical datasets may be limited in scope and frequen-
cy. Unlike black-box machine learning methods, the ARDL models retain
the interpretability of traditional econometric techniques while leveraging
the benefits of feature selection to enhance forecasting accuracy. For instan-
ce, neural networks tend to overfit when used with small or medium-sized
datasets, while ARDL models-enhanced by L ASSO regularization in contrast
ensures that only the most relevant predictors are included, reducing noise
and improving generalization (Medeiros & Mendes, 2017).

2.4. LASSO Regularization

Medeiros and Mendes (2017) demonstrated the value of this regularization by
estimating stationary ARDL models with generalized autoregressive conditio-
nal heteroskedasticity (GARCH) errors through LASSO penalization. Their
study showed that adaptive LASSO effectively identified relevant variables
with a probability converging to one, thereby achieving oracle efficiency—
that is, the estimator’s distribution aligns with that of an oracle-assisted | east
squares estimator, which assumes prior knowledge of the relevant variables
(Medeiros & Mendes, 2017). Ultimately, they illustrated that the lasso estima-
tor can serve as a basis for constructing initial weights in the adaptive LASSO
procedure, thereby improving performance in finite samples.

Moreover, Jiang et al. (2022) displayed the usefulness of lasso regula-
rization when addressing the challenge of modeling and forecasting economic
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variablesin a globalized context, where interdependencies among regions and
high-dimensional datasets complicate traditional econometric approaches. In
their study, the researchers proposed a time-varying parameter global vector
autoregressive (TVP-GVAR) model integrated with machine learning techni-
ques, including the aforementioned L A SSO-type regularization. Their results
showed how the LASSO-enhanced TV P-GVAR outperformed traditional GVAR
and other econometric models in forecasting accuracy (Jiang et al., 2022). The
time-varying parameters captured the dynamic relationships between varia-
bles more effectively than static models. Furthermore, by selecting a subset
of significant predictors, the model offered clearer insights into the economic
drivers and their evolving impacts over time. Ultimately, the model’s ability to
identify key economic interdependencies provided valuable insights for poli-
cymakers, particularly in understanding how global shocks propagate across
regions.

2.5. Natural Language Processing Algorithms

Natural language processing (NLP) is an interdisciplinary field that combines
linguistics and computer science to apply mathematical and computational
methods to natural language. Its applications are diverse, encompassing text-to-
speech conversion, automatic translation, text correction, information retrieval,
and many other areas (L ukauskas et al., 2022). NLPiswidely used by various
companies for these tasks and others, including sentiment analysis.

Traditionally, sentiment analysis has relied on statistical methods that
calculate indices based on the frequency of certain words or phrases within
a text corpus (Buckman et al., 2020). These frequency-based approaches,
often referred to as bag-of-words models, consider each word independently
without accounting for context or linguistic nuances. While effective to some
extent, these methods can miss subtleties such as sarcasm, negations, or the
influence of surrounding words, potentially leading to less accurate sentiment
assessments.

L exicon-based sentiment analysis algorithms, on the other hand, offer
a holistic view by incorporating dictionaries of sentiment-laden words along
with rules that consider context and grammatical structures. Tools like VADER
(Valence Aware Dictionary and Sentiment Reasoner) or TextBlob aim to com-
bine heuristics to evaluate the intensity and polarity of sentiments expressed in
text extracts. This approach allows for integrating higher variation when per-
forming statistical analysis on social phenomena, as it accounts for modifiers,
intensifiers, and negations that affect the sentiment conveyed (Hutto & Gil-
bert, 2014). Moreover, lexicon-based methods are transparent and interpretable
since they rely on predefined sentiment scores assigned to words and phrases.
They are particularly effective in domains where labeled training datais scarce
or when the goal is to understand specific language patterns contributing to
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overall sentiment. However, they require regular updates to the lexicon to stay
current with evolving language use, slang, and domain-specific terminology.

The results from lexicon-based sentiment analysis can enrich and shar-
pen economic analysis, such as in forecasting economic and financial variables
(Einav & Levin, 2014). Sentiment derived from news is especially useful when
predicting macroeconomic variables, asit allows the state of the economy to
be monitored in real-time—unlike official releases of macroeconomic data that
are seldom available and often significantly delayed (Einav & Levin, 2014).
Consoli et al. (2022) suggest that understanding human sentiments can provide
better and clearer insights into market dynamics in economic analysis. Con-
sequently, improving forecasting models performance (Malandri et al., 2018)
and providing more accurate results that serve as the basis for more informed
economic and financial decisions (Chang et al., 2016).

2.6. Valence Aware Dictionary and Sentiment Reasoner

Developed by C.J. Hutto and Eric Gilbert in 2014, VADER (Vaence Aware
Dictionary and Sentiment Reasoner) is a lexicon and rule-based sentiment
analysis tool specifically designed for text from online platforms such as
tweets, comments, and web page reviews. It combines a comprehensive senti-
ment lexicon with heuristic rules to evaluate the intensity of emotions conveyed
in text. Since VADER is lexicon-based, it does not require training on |abe-
led datasets, saving time and resources. Additionally, VADER’s lexicon is
customizable, allowing users to add or modify words and their associated
sentiment scores to tailor it to specific domains or applications. Although
primarily designed for English, VADER’s methodology can be adapted for
other languages by integrating it with external statistical models trained in
the desired language.

At the heart of VADER liesits sentiment lexicon, a carefully curated list
of words, phrases, and symbols annotated with sentiment scores. Each word
or phrase in the lexicon is assigned a valence score that reflects its emotional
intensity. Key aspects of the sentiment lexicon include:

* Annotated scores: Words like “happy” and “excellent” are assigned
positive scores (e.g., +2,1, +3,0), while words like “sad” and “terrible”
receive negative scores (e.g., -2,0 -3,5). Neutral words have a score
closeto O.

» Coverage of informal language: The lexicon includes slang, emoticons,
abbreviations, and colloquial expressions such as“lol,” “meh,” or “:)”,
ensuring compatibility with informal text like tweets and digital media
pOsts.
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* Intensifiersand modifiers: Words like “very” and “extremely” amplify
the sentiment intensity of adjacent words, while negations like “not” or
“barely” reduce or invert sentiment.

After processing the text using itslexicon and rules, VADER computes
sentiment scores. These scores are presented in four categories:

» Positive: The proportion of the text that conveys positive sentiment.
* Negative: The proportion of the text that conveys negative sentiment.

* Neutral: The proportion of the text that is neutral or lacks strong sen-
timent.

* Compound score: A normalized, weighted composite score that combi-
nes positive, negative, and neutral sentiments into asingle value ranging
from -1 (most negative) to +1 (most positive).

Due to its adaptability and versatility, VADER has been increasin-
gly utilized to analyze sentiment across different domains. For instance,
Soni et al. (2023) demonstrated the immediate impact of news headlines on
acompany’s stock performance using NLP. By comparing traditional machi-
ne learning algorithms with VADER sentiment analysis, they found that the
VADER-based approach provided superior accuracy in predicting stock market
trends, offering a more reliable tool for investors and businesses navigating
the highly volatile financial landscape (Soni & Mathur, 2023).

Similarly, Rutkowska and Szyszko (2024) explored sentiment analysis
in central bank communications by assessing sentiments using four different
lexicon dictionaries. Through a series of analyses—including lexicon content
comparison, performance tests for highly positive and negative messages,
and statistical tests of dictionary alignment and correlation—they concluded
that the choice of dictionary significantly impacts the detection of central
bank intentions (Rutkowska & Szyszko, 2024). Their findings suggested that
applying dictionary methods, such as those used in VADER, to assess policy
rel ease sentiments in small open economies can effectively capture and analyze
whether the intended messages by central authorities are properly conveyed
to the public.

In politics, VADER has been extensively used to study public opinion,
campaign strategies, and policymaker communication. Its ability to process
short, informal texts makesit an effective tool for analyzing sentiment in poli-
tical discourse. Researchers have leveraged VADER to evaluate the impact of
politicians' social media activity on public sentiment and electoral outcomes.
For instance, Ali et al. (2022) conducted a large-scale sentiment analysis of
7,6 million tweets pertaining to the 2020 U. S. Presidential Election using
VADER. Their novel approach included identifying tweets and user accounts
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that were later deleted or suspended, allowing them to observe sentiments
across accessible, deleted, and suspended tweets and accounts. They discove-
red that deleted tweets posted after Election Day were more favorable toward
Joe Biden, while those leading up to Election Day were more positive about
Donald Trump. Additionally, older Twitter accounts tended to post more posi-
tive tweets about Joe Biden (Ali et al., 2022). This study underscored the
importance of conducting sentiment analysis on all posts captured in real time,
including those now inaccessible, to determine the true sentiments surrounding
significant political events.

Collectively, these applications of VADER at the intersection of econo-
mics and politics sentiment highlight its innovative and powerful utility. By
exploring sentiments in central bank communications and analyzing tweets
and addresses by government officials to assess public sentiment surrounding
fiscal policies, VADER provides actionable insights into the interplay between
political rhetoric and economic decision-making. These applications reveal
how sentiment extracted viaVADER can inform researchers and policymakers
about public reactions to fiscal and monetary policies, offering valuable tools
for shaping effective communication strategies and making informed decisions
in both economic and political spheres.

2.7. TextBlob

TextBlob isaPython library for processing textual datafor sentiment analysis
by leveraging pre-trained models and a lexicon-based approach. It processes
text at the sentence level, breaking the input into sentences and analyzing each
one independently. This allows it to handle variations in sentiment across a
text document, providing a more granular analysis (Loria, 2018). For instance,
If one sentence is positive and another is negative, the tool calculates separate
scores for each and then averages them to produce an overall sentiment for
the entire document. This methodology helps to capture mixed sentimentsin
texts like reviews or news articles.

A key advantage of TextBlob isits simplicity and integration into natural
language processing workflows. Unlike more advanced deep learning models,
TextBlob requires no training or additional setup. Regarding score calculations,
TextBlob assigns a sentiment polarity score to text through the polarity ranges
from -1 (negative sentiment) to +1 (positive sentiment), and a subjectivity
score ranging from O (objective) to 1 (subjective). This dual scoring system
allows TextBlob to capture not only the overall sentiment but also the degree
of personal opinion versus factual content in the text.

These scores are calculated by evaluating individual words and phra-
ses in the text against a predefined lexicon of sentiment-bearing terms. The
underlying sentiment lexicon in TextBlob contains words with predefined
polarity and subjectivity values (Loria, 2018). For example, words like “great”
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or “terrible” have strong positive or negative polarity values, respectively.
TextBlob aggregates these individual word scores across the text, adjusting
them based on linguistic features such as negations (“not good” flips polarity)
or modifiers (“very good” amplifies positivity). This approach ensures that
sentiment analysis accounts for contextual nuances rather than relying solely
on traditional word-level scores. Besides, TextBlob works directly in the users
setup making it accessible for developers and analysts who need quick and
reliable sentiment analysis. While its lexicon-based approach may lack the
sophistication of neural network-based models, it remains effective for many
use cases, particularly for straightforward text data.

TextBlob's utility extends to multilingual sentiment analysis, including
Spanish, thanks to its support for language translation and processing through
the integration of external libraries like Google Translate. This capability is
particularly useful for Spanish sentiment analysis in cases where no nati-
ve Spanish lexicon is available, as TextBlob can translate Spanish text into
English before performing sentiment analysis using its English lexicon (Uni-
python, 2019). While this introduces some dependency on translation accuracy,
it provides a direct solution for handling Spanish texts, enabling sentiment
analysis even when no specialized tools for Spanish are available. Furthermore,
TextBlob's simplicity and adaptability make it a practical choice for preproces-
sing Spanish text before applying more advanced or domain-specific models.
For Spanish sentiment analysis, it can also be combined with custom lexicons
or rule-based enhancements to address language-specific nuances through
other language processing models. This flexibility, coupled with its ease of
use, makes TextBlob a versatile tool for researchers and developers working
with Spanish-language sentiment analysis. Overall, TextBlob is a valuable tool
for standard sentiment analysis tasks where interpretability and simplicity are
priorities. Despite its strengths, TextBlob has limitations as it relies heavily
on its predefined lexicon, making it less effective for domain-specific texts
or slang-heavy language that might not be well-represented in the lexicon
(Unipython, 2019). Additionally, TextBlob struggles with complex linguistic
constructs like sarcasm or context-dependent sentiment(s).*

2.8. SpaCy L arge News M odel

The SpaCy large news model is a robust and pre-trained natural language
processing (NLP) model designed to process and analyze text, particularly
within the domain of news and general information. Built on a combination of
machine learning techniques and linguistic rules, this model enables users to
extract meaningful insights from large text datasets. Moreover, its architecture,

1 To account for deeper understanding and adaptability, the approach was integrated with VADER
interface to obtain a more suitable solution for the context-specific scenario of news articles.
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pre-training, and processing pipeline make it a powerful tool for handling the
complexities of natural language. At its core, the SpaCy large news model
leverages a deep learning framework based on transformers or convolutional
neural networks (CNNSs) to encode semantic and syntactic features of text
(Honnibal & Montani, 2020). This pre-training allows it to generalize effec-
tively across various news-related tasks, such as named entity recognition
(NER), dependency parsing, and part-of-speech (POS) tagging, which are
foundational to understanding text structure and meaning.

Additionally, the model’s pipeline consists of several key components,
each contributing to the processing and analysis of text. Tokenization is the
first step, where the text is broken down into individual tokens, such as words
or punctuation marks, while preserving language-specific rules, such as con-
tractions or compound words to ensure accurate downstream analysis. After
tokenization, POS tagging assigns grammatical roles (e.g., nouns, verbs) to
each token while dependency parsing identifies syntactic relationships between
tokens, such as subject-verb-object structures (Pennington et al., 2014). These
tools enable the model to map grammatical and logical relationships within
a sentence.

Another key aspect of the model is its use of vector embeddings to
capture semantic meaning. SpaCy employs word embeddings, such as GloVe
or transformers-based embeddings, to represent words as dense numerical
vectors in high-dimensional space. These embeddings encode the relations-
hips between words based on their context in the training data. For instance,
the model understands that “bank” in the context of “river bank” differsfrom
“bank” in “financial institution.” This semantic understanding enhances its
ability to disambiguate words and phrases in diverse contexts, making it a
versatile tool for analyzing nuanced language.

The SpaCy large news model is also highly customizable and efficient,
which makes it suitable for a wide range of NLP tasks. Users can fine-tune
the model on domain-specific corpora, such asfinancial or scientific articles,
to improve its performance in specialized contexts. Additionally, the model is
optimized for speed and scalability, enabling it to process large text datasets
quickly. This efficiency makesit particularly valuable in news analytics, where
real-time or near-real-time processing of vast quantities of datais often requi-
red. The combination of pre-trained knowledge, linguistic capabilities, and
adaptability ensures that the SpaCy large news model remains a go-to solution
for comprehensive text analysisin the news domain (Vaswani et a., 2017). In
addition, SpaCy contains specialized text cleaning and normalization functions
required for pre-processing the data before running sentiment analysis on the
text extracts.
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3. MATERIALSAND METHODS
3.1. Data

The data were gathered from publicly accessible sources, including the web-
sites of the National Institute of Statistics and Censuses (INEC, by itsinitials
in Spanish), the Central Bank of Ecuador (CBE), and the Trading Economics
economic data provider. The dependent variable of this study is Ecuador’s
annual GDP growth rate, sourced from the CBE's quarterly reports. To provi-
de a comprehensive analysis of economic activity, monthly data on national
exports and remittances sent to Ecuador from abroad were also included. To
account for international influences, the research incorporated the U. S. Federal
Reserve's interest rate and West Texas Intermediate (WT]I) crude oil prices,
both obtained from the ALFRED database. For structural information about
economic expectations, data from the Economic Expectations Index (IEE)
published by the CBE was also included.

These survey indicators represent the expectations from medium-high
and high-income companies across the four key sectors of the Ecuadorian
economy published by CBE through an analytical bulletin detailing the results
of the IEE from 2001-2024. Thisindex is derived from the Monthly Business
Opinion Survey (EMOE, by itsinitials in Spanish), which targets companies
with the highest salesincome in their economic sectors. The | EE captures the
opinions of company directors in construction, commerce, manufacturing,
and services regarding the current economic situation and future prospects of
their companies.

Furthermore, the dataset also included the Consumer Confidence Index
(ICC) from CBE, which is a weighted average measuring households' per-
ceptions of their economic situation, consumption patterns, and the country’s
economic condition over the previous month and the next three months. The
Ecuador Business Confidence Index (BUSS CONFIDENCE) records the ease
of doing business and expectations about the company’s situation and the eco-
nomy as awhole, serving as an indicator of the overall business climate. The
dataset also included sentiment indicators for the health, economy, politics,
security, and society sectors, built through the identification strategy described
in the sentiment identification subsection.

To account for pivotal exogenous macroeconomic events, the dataset
compiled key recessionary periods and shocks in the last 14 years as dummy
variables. These periods were identified based on news data from IndexMundi
news repository and CBE"s report of economic cycles for 2022 and 2023. By
explicitly modeling these periods, the analysis ensured that the effects of the-
se external shocks were appropriately isolated allowing the models to better
capture the underlying relationships between survey and sentiment indicators
on the target variable in their respective frameworks. The periods included:
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* Recession of 2015-2016 (“2015-01-01" to “2016-12-01").

» 2016 Earthquake (“2016-04-01" to “2016-12-01").

e 2019 Fuel Subsidy Removal (“2019-10-01" to “2019-11-01").
¢ COVID-19 Pandemic (“2020-03-01" to “2020-12-01").

» Post-pandemic recession (*2021-01-01" to “2021-12-01").

For the sentiment dataset, USFQ DataHub provided digitized newspaper
titles, extracts, and full articles, totaling 1,5 million records. After preproces-
sing and analysis, a stratified random sample was drawn—2.000 articles per
section—resulting in approximately 10.000 articles per year and 240.000 in
total.

3.1.1. Descriptive Statistics

The analysis of sentiment across different sectors in Ecuador depicted in
Figure 1 shows the sentiment indicators of economic activity together with
recessionary periods. The information was aggregated from daily frequency
to a monthly frequency by averaging the values within each month and stan-
dardizing the measures to a normal distribution with mean 0 and variance
1, in order to make them comparable across indicators. The results reveal ed
significant volatility, particularly during recessionary periods, and brought out
the intricate interplay between various domains of public perception.
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Figure 1. Time Series of the Standar dized News-Based Sentiment
Indicatorsfor Different Sectors

Note: The sentiment is averaged within each month and sampled at a daily frequency. The shaded areas
represent the recession established from IndexMundi information.

The health sector exhibited pronounced fluctuations, with significant
peaks and troughs in sentiment, especially during times of economic downturn.
The COVID-19 pandemic marked a drastic drop in health-related sentiment,
reflecting heightened public concern over the healthcare system'’s capacity to
handle the crisis. Recovery in this sector appears sluggish, with the effects of
the pandemic extending into the post-pandemic recession of 2021. Thisdela-
yed recovery indicated deep-seated public anxiety over systemic issues and
demonstrated the sector’s high reactivity to external shocks. The economic
sentiment trends displayed consistent oscillations but were sharply impac-
ted by major downturns such as the recession of 2015-2016, the lifting of
fuel subsidiesin 2019, and the pandemic-related disruptions in 2020. During
the 2015-2016 recession, economic sentiment suffered a prolonged decline,
showcasing a slow and gradual recovery that underscores the depth of eco-
nomic instability during that period. The 2019 fuel subsidy removal further
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exacerbated economic concerns, leading to one of the steepest declines in
sentiment. Even as economic sentiment began to stabilize post-pandemic, it
did not fully recover to pre-crisis levels, reflecting lingering structural cha-
llenges and the lasting impact of recessionary periods on public perception.

The societal sentiment is characterized by frequent fluctuations closely
aligned with crises that impact social structures. The 2016 earthquake caused a
steep declinein societal sentiment as the immediate social and infrastructural
repercussions dominated public discourse. Similarly, the pandemic brought
sustained negativity, reflecting extensive social disruptions caused by loc-
kdowns, unemployment, and strained community networks. Interestingly,
societal sentiment demonstrated quicker rebounds compared to the health and
economy sectors, possibly due to an inherent adaptability to changesin social
narratives and resilience in the face of social challenges. The security sentiment
maintained relative stability over time, with significant declines occurring pri-
marily during acute crises. Interestingly, the lifting of fuel subsidiesin 2019
caused a minimal drop in security sentiment, likely to public uncertainty of
the consequences of the strike on social security and governmental capacity
to manage the ensuing protests. The pandemic also saw a notable decline,
pointing to heightened perceptions of insecurity during periods of societal
strain. However, recovery in this sector tended to be faster, as security-related
concerns often normalize once immediate crises subside.

The political sentiment displayed notable relations with other indicators,
acting seemingly both adriver of and response to shifts. Periods of economic
and social turmoil corresponded with sharp declines in political sentiment,
highlighting public dissatisfaction with governmental policies and their per-
ceived inadequacy in addressing crises (Starke, 2024; Center, 2019; Méda,
2024). Political sentiment showed delayed improvement after the 2015-2016
recession but stabilized more quickly following the pandemic, possibly due
to government efforts in managing recovery measures. This mixed recovery
pattern underscores the critical role of effective governance in shaping public
perception during and after crises.

The interconnectedness of these sectors becomes particularly evident
during recessionary periods and crises. On general, the recession of 2015-2016
had a profound impact on sentiment across all sectors. Economic sentiment
saw a sustained decline with slow recovery, indicating the deep and lasting
nature of this downturn. Health and societal sentiments also declined, albeit
less severely, pointing to the interconnected effects of economic instability on
public health and social cohesion. Security and political sentiments demons-
trated more resilience during this period, reflecting a degree of stability in
these domains despite economic struggles.

Similarly, the 2016 earthquake primarily affected societal and security
sentiments, with marked dipsin public perception tied to the disaster’s imme-
diate social and safety consequences. While economic and political sentiments
also declined during this period, the impact was less drastic, asthe earthquake's

45



effect on broader economic and policy narratives was more contained. Reco-
very from this event was relatively rapid compared to other crises, reflecting
the resilience of societal narratives and effective disaster response measures.

The fuel subsidy policy change in 2019 caused one of the sharpest
declinesin sentiment across sectors. Economic, societal, and health sentiments
were particularly affected, reflecting widespread public dissatisfaction with
the policy’s immediate impact on living costs and social stability. Political
sentiment also suffered as public perceptions of governance and accountabi-
lity seems to have been deteriorated. Recovery from this period was uneven,
with societal and security sentiments rebounding faster, while economic and
political perceptions remained subdued, highlighting the enduring impact of
economic policies on public sentiment.

The pandemic emerged as the most synchronized crisis, with all sectors
showing sharp declines in sentiment. Health and societal sentiments were the
most heavily impacted, reflecting concerns over healthcare system strain,
lockdowns, and social isolation. Economic sentiment also suffered a steep
decline, mirroring the global economic fallout of the pandemic. Political sen-
timent dipped sharply, indicating public dissatisfaction with governmental
responses. Recovery across sectors was slow, particularly for health and the
economy, highlighting the pandemic’s deep and multifaceted impact on public
perceptions and the prolonged effects of recessionary periods. During the
post-pandemic recession, economic sentiment remained subdued, revealing
lingering structural challenges. Other sectors, including health and society,
began to show signs of stabilization, with gradual recovery in public percep-
tions. Political sentiment showed some improvement, reflecting renewed public
confidence in recovery measures. Security sentiment, which had normalized
after the pandemic, remained stable during this period, indicating reduced
societal volatility.

Volatility across sectors varies significantly, with health, economy, and
politics showing the highest reactivity to external shocks. These sectors are
deeply intertwined, as economic downturns often cascade into health cri-
ses and political instability (Forum, 2023). Security and societal sentiments
are relatively stable, with more rapid recovery patterns, suggesting a certain
resilience to acute shocks. The interconnectedness of these sectors is parti-
cularly evident during crises, where economic disruptions consistently affect
societal perceptions, and health crises amplify security and political concerns
(Fathi, 2022). Political sentiment, in turn, seems to shape and is shaped by
economic and social dynamics, demonstrating its central role in public dis-
course during periods of instability. In addition, recovery patterns highlight
differencesin resilience across sectors. Security and societal sentiments tend
to stabilize quickly, reflecting the public’s ability to adapt to changesin social
and security narratives. In contrast, health and economic sentiments exhibit
prolonged recovery periods, indicating the lasting impacts of structural cha-
llenges and the complexities involved in restoring public confidence in these
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areas. Political sentiment recovery is mixed, asit often depends on the effec-
tiveness of governance and policy responses to crises.

The time series results from the sentiment indicators suggest a series
of co-movement in sentiment across different sections. To analyze this com-
monality, Figure 2 displays correlation estimates between different sentiment
indicators calculated at a monthly frequency. The most significant correlation
Is observed between Economy and Politics, indicating a moderately strong
positive relationship. This reflects how economic conditions influence public
perceptions of political governance and policy effectiveness. Furthermore, the
correlation between Economy and Health highlights a positive relationship,
albeit less pronounced than that between Economy and Politics. Economic
perceptions seem to have a direct effect on public health sentiment, as reces-
sions can strain healthcare systems, reduce access to medical services, and
exacerbate public concerns about health.

The correlation between Health and Politics reflects a weaker yet still
positive relationship displaying how public sentiment toward healthcare sys-
temsisstill influenced by political decision-making, especially during health
crises. While the sentiment related to Security exhibits weak correlations with
most other sectors, with the exception of a slightly negative correlation with
Politics. The lack of strong associations suggests that security sentiment is
relatively insulated from broader public perceptions of economic, health, or
political conditions. Besides, the sentiment for Society shows weak positive
correlations with other sectors, such as Politics and Economy. These weak
correlations suggest that societal sentiment, which reflects social cohesion and
community resilience, is only marginally influenced by economic or political
conditions. Instead, societal sentiment may be driven by broader cultural and
social factors, such as community solidarity or generosity.
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Figure 2. Correlation Estimates on the Sentiment Indicators Across
Sections

Note: Redder colorsindicate alarge correlation in absolute value.

The dependence of the scaled sentiment scores on the business cycleis
apparent in Figure 3, which displays the behavior of the estimated indicators
during expansionary and recessionary periods. By examining sentiment dis-
tributions across key sectors during these periods, the research aimed to gain
critical insights into how economic cycles influence public perceptions throu-
gh kernel density estimation (KDE) plots. These plots reveal how sentiments
vary in magnitude, spread, and recovery patterns during times of stability and
crisis across different sectors.

Economic sentiment exhibited the most pronounced decline during
recessions, with the recessionary KDE curve shifting significantly leftward.
This shift depicted the severity of negative perceptions during economic down-
turns, while the broader spread reflected heightened variability and uncertainty
among the public. A significant proportion of sentiment scores fell below the
mean val ue depicted by the dotted red line, emphasizing the profound impact of
economic instability on public confidence. The sector’s slow recovery further
highlighted the lasting scars that economic crises leave on public perception,
making it one of the most sensitive domains during downturns.
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Figure 3. Kernel Density Estimates of the Standar dized Sentiment
I ndicator s During Expansions and Recessions by Section

In contrast, Politics sentiment showed a more modest leftward shift
during recessions compared to economic sentiment. The overlap between
expansionary and recessionary distributions indicated that while recessions
negatively impacted perceptions of governance, these effects were less severe
and more contained. The symmetry of the curve suggested that Politics senti-
ment stabilized more quickly, as the public’s focus shifted toward governance
solutions during crises. Nonetheless, sharp dips in sentiment during significant
economic and social crises highlighted the importance of effective government
responses in maintaining public confidence during challenging times.

The health sector displayed a marked decline in sentiment during reces-
sions, with a significant leftward shift and a notable concentration in the
negative range. Health-related crises, such as the COVID-19 pandemic, ampli-
fied public anxieties, particularly when healthcare systems faced strain. The
wider spread of the recessionary curve suggested sustained public concerns
and heightened variability in perceptions.

The slow recovery of health sentiment indicated systemic challengesin
restoring public confidence, underscoring the importance of addressing public
health concerns comprehensively during and after economic crises.

Security sentiment, unlike other sectors, exhibited minimal leftward
shift during recessions, with significant overlap between expansionary and
recessionary distributions. This stability reflected the public’s relatively con-
sistent perception of security, even amid economic and social disruptions.
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While security sentiment experienced occasional declines during acute crises
like protests or pandemics, it normalized quickly once stability returned. The
narrower spread during recessions further highlighted its resilience, making
it one of the least volatile sectors.

Societal sentiment displayed a more interesting multimodal structure
during recessions, mainly due to a complex and heterogeneous public dis-
course. This suggests that societal sentiment does not respond uniformly to
economic downturns; instead, it reflects a blend of narratives shaped by various
factors such as media coverage, cultural resilience, and differing socio-econo-
mic experiences. A more nuanced analysis from a VAR framework? suggested
a bidirectional relationship between macroeconomic survey indicators and
societal sentiment, creating a dynamic interplay that could drive or stabilize
public perceptions. Declining consumer and business confidence likely con-
tributed to the dominant negative narrative—the main bump in the leftward
shift of the KDE. The coexistence of multiple sentiment clusters, as evidenced
by the secondary bumpsin the KDE, could reflect polarized public discourse,
where societal concerns are both influenced by and further exacerbate decli-
ning economic expectations.

Finally, recovery patterns further illustrated differences in resilience
across sectors. Security and societal sentiments stabilized quickly, reflecting
the public’s ability to adapt to changesin social and security narratives. In con-
trast, health and economic sentiments exhibited prolonged recovery periods,
underscoring the structural challenges in these areas. Politics sentiment reco-
very varied depending on governance effectiveness, highlighting the critical
role of policymaking in restoring public confidence. Economic and health
sentiments seemed to be highly sensitive and slow to recover, emphasizing
the profound and lasting impact of economic crises on public perceptionsin
these domains. Politics sentiment’s stability depended on effective governance
during crises, while security and societal sentiments demonstrated resilience
by stabilizing more rapidly due to the public’s adaptability. The fact of recog-
nizing these dynamics is crucial for policymakers aiming to address public
concerns and foster recovery during and after economic downturns.

2 See annexes section for the specifications of the model construction and further analysis on Gran-
ger-causality and instantaneous-causality.
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Figure 4. Effects of Major Criseson Different Sentiments and Their
Recovery Patterns

3.2. Methodology

This section explains the methodology for sentiment analysis and the econome-
tric modeling application. To perform sentiment analysis on Spanish-language
news articles, an NL P algorithm was customized by integrating SpaCy, VADER
and TextBlaob libraries from Python. Specifically, SpaCy’s large news model
was employed for robust preprocessing due to the languages’ linguistic com-
plexities capabilities such as handling of gendered nouns, verb conjugations,
and data cleaning protocols, while VADER and TextBlob advanced features
supported the tasks of sentence segmentation, tokenization, lemmatization, and
named entity recognition. This allowed the analysis to focus on meaningful
linguistic units, improving accuracy and contextual relevance by processing
texts in 5.000-character chunks to ensure scalability and efficient handling
of articles.

3.2.1. Sentiment Identification Strategy

To structure and analyze sentiment indicators, articles from the main news-
papers companies like EI Comercio, La Hora, Diario El Universo, Expreso,
Metro, El Mercurio, among others from year 2001 to 2024 were digitized
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to identify five key sectors of interest that have been historically prone to
systemic instability in the Ecuadorian economy: ECONOMY, POLITICS,
HEALTH, SOCIETY, SECURITY. To categorize the newspaper extracts into
these sectors, a customized function was applied that used a predefined dic-
tionary to perform the classification task; extracts that couldn’t be fitted into
any of these categories were labeled as “OTHER.”

The function takes a text input and first checks whether the text is null
or an empty string after trimming any leading or trailing spaces. If the text is
empty, the function returns the label “OTHER”; otherwise, it converts the text
to lowercase to ensure consistency in processing. The SpaCy’s functions for
language processing analyze each classified phrase for unrecognized characters
(e.g @#9%) and replace them with a word based on its most direct semantical
root3. After that, the function initializes adictionary called match_counts with
keys representing the defined sectors and val ues set to zero. For each sector, the
function counts the number of occurrences of predefined keywords associated
with that sector within the text, then the counts are updated in the dictionary
accordingly. These keywords are specific terms indicative of the sector’s con-
tent. After processing all sectors, the function identifies the category with
the highest keyword match count. If the highest count is greater than zero, it
returns that category as the label for the text; otherwise, it returns“OTHER.”

Next a loop executes the code for each newspaper from 2000 to 2024,
dynamically generating the identification labels. For each generated label,
the function stored the processed identifier of the news extract variable in
a new column called section. This process effectively categorized the text
data across multiple yearly data frames. Finally, the identified sections were
extracted from all the processed data frames and compiled into a new dataset.
This dataset included the time index (dates), serial code of the news from the
source dataset of the news extract, the assigned sector (section), and the news
extract itself. This organized dataset served as the foundation for the subse-
guent sentiment analysis.

3.2.1.1. Data Selection and Sampling Strategy

The full USFQ DataHub corpus contained over 1,5 million raw news articles.
To make the analysis the dataset was pre-filtered by topic and date and then
randomly sampled, following approaches commonly used in the literature’.
Moreover, prior work indicates that relatively modest samples are sufficient

3 For further details, see the subsection on the SpaCy large news model in the Materials and Methods
section.

4 For instance, Rathje et a. (2024) analyzed a random sample of 2.000 tweets for sentiment and
Huang et al. (2023) constructed news classification datasets by randomly selecting 2.000 articles per
category.
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for robust results. Chaturvedi et al. (2023) show that sample sizes above 1.000
typically achieve stable classification metrics in NLP tasks, suggesting that a
few thousand documents are enough to capture sentiment distributions accu-
rately while keeping computation manageable.

This strategy of random sampling substantially reduced computational
demands while still supporting valid inference. To implement it, Python's
random module was applied within each stratum, giving every article equal
probability of selection. This procedure mirrors standard practices in large-sca-
le sentiment studies, which balance efficiency and representativeness through
random selection (Xiong, 2023). On this basis, a sample of 2.000 articles per
section (10.000 per year) was deemed large enough to yield reliable sentiment
estimates, with an expected margin of error of about 2% for broad categorical
proportions.

3.2.1.2. Digitized Newspapers Collection

Digitized archives of historical newspapers provide a consistent source of
economic and social information that cannot be replicated by digital-born
media alone. In Ecuador, leading newspapers such as EI Comercio (Quito,
founded in 1906), El Universo (Guayaquil, 1921), Expreso, and La Hora have
published daily editions for decades, shaping public opinion and policy deba-
tes across generations. Their extensive numbers, amounting to thousands of
articles per year long before the rise of the internet, make them indispensable
for constructing a long-term record of national sentiment. Since fully deve-
loped online news outlets of Ecuadorian news media became fully matured
around 2010, this research relied on the collaboration with USFQ-DataHub
digitization and OCR of printed editions to ensure both continuity and con-
sistency of the text data.

Digitization transforms these archives into a continuous text corpus
that spans years when digital media were still experimental. This approach
not only enables the construction of extended sentiment indicators but also
lays the groundwork for integrating archival projects into broader research
and policy applications. Ultimately, the strength of print archivesliesin their
ability to bridge historical gaps, offering a stable and comprehensive baseline
for sentiment analysis. While digitization and OCR of newspapers are resour-
ce-intensive, the outcome is auniquely long, coherent, and reliable sentiment
series—something digital-born sources alone cannot provide in Ecuador.

For macroeconomic forecasting, such continuity is critical. Van Bins-
bergen et al. (2024) demonstrate that analyzing text from 200 million pages of
13.000 U. S. local newspapers allowed the construction of a 170-year sentiment
index that vastly outperforms shorter series in predictive power. By contrast,
restricting analysisto digital-native sources such as blogs, digital news portals,
or social media for the case of Ecuador would only limit coverage to the last
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decade, excluding the historical impact of significant episodes like Ecuador’s
dollarization in 2000. Archival newspapers therefore provide the temporal
depth and historical richness necessary to capture sentiment across multiple
economic volatile contexts, crises, and recoveries—elements essential for
robust long-term forecasting.

3.2.2. Text Cleaning Protocol

Text cleaning and normalization are essential processes in natural language
processing (NLP) to handleirregular or non-standard inputs. Words like enc@
m$ass, which include unusual characters, present challenges for models and
must be transformed into a more understandable and structured form. The cle-
aning process typically involvesidentifying and removing unwanted elements,
ensuring uniformity, and approximating meaningful content. This transfor-
mation relies on regular expressions (regex function) and other techniques to
clean and normalize text systematically. The four key steps involved in this
process are described below.

The first step involved identifying and removing non-al phanumeric
characters. Consider the case of the word enc@m$ass that contains symbols
like @ and $, which are neither letters nor numbers and provide no semantic
value in most contexts. These characters can be detected using aregex pattern
such as [a—zA—Z0 — 9], which matches anything that is not a letter or num-
ber. Replacing these characters with an empty string or a space effectively
removes them, leaving only the core alphanumeric components. In the case
of enc@msass, this step results in the cleaned string encmass. By eliminating
extraneous symbols, this step ensures that the word is stripped of noise while
retaining its semantic essence.

Once non-al phanumeric characters are removed, the second step involves
ensuring case uniformity. Natural language often includes a mix of uppercase
and lowercase letters, but for most NL P tasks, treating words in a case-sensi-
tive manner is unnecessary and can introduce inconsistencies. Converting all
letters to lowercase guarantees that words like Enc@m$ass and enc@m$ass
are processed identically, yielding encmass after cleaning. This normalization
step is straightforward yet crucial, asit helps standardize text for downstream
processing, reducing the number of unique tokens in the data.

The third step addressed the presence of multiple consecutive non-al-
phanumeric characters, often found in informal text from social media or
user-generated content. If such characters are detected, they are either con-
solidated into a single space or removed entirely to produce a more readable
and structured result. Once cleaned, the algorithm approximates the word to
avalid dictionary term or a more recognizable form. For instance, while the
string encmass is free of noise, it may not correspond to a valid word. Using
techniques like Levenshtein distance or phonetic algorithms, the cleaned word
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Is compared to a lexicon to identify the closest match, such as encompass.
These methods assess string similarity or phonetic alignment, helping to reco-
ver the intended word and correcting typographical errors or unconventional
spellings.

3.2.3. Denton Method for Temporal Disaggregation of Time Series

The Denton method is a widely used technique for temporal disaggrega-
tion, designed to convert low-frequency data into high-frequency data while
preserving the original series’ consistency. For this study, the goal wasto disa-
ggregate quarterly GDP growth rates, remittances, and exports into monthly
series using the monthly Consumer Confidence Indicator (CCl), denoted as
CONS_CONFIDENCE in the dataset, as the guiding variable. The process esti-
mates smooth and accurate monthly series for these variables, consistent with
observed quarterly growth rates. Essentially, the method minimizes distortions
in the proportional relationship between the high-frequency indicator and the
target series to ensure the smoothness of the series (Sax & Steiner, 2013). Asa
result, the disaggregated monthly series maintained consistency with quarterly
data while incorporating meaningful high-frequency variations suggested by
the CCI.

When integrated with ARDL framework, it underscores its suitability
by harmonizing mixed-frequency data—a frequent challenge in economic
forecasting for developing countries. Unlike dynamic factor models, which
are often used for similar purposes, the Denton method maintains a smooth
and consistent relationship between high and low frequency data without
imposing rigid assumptions about the underlying processes (Denton, 1971).
This adaptability is critical for Ecuador, where macroeconomic indicators
like GDP and remittances are typically reported quarterly but sentiment infor-
mation is available at much higher frequencies. In this context, the quarterly
GDP annual growth rate, exports and remittances were disaggregated into a
monthly series using the monthly indicator of Consumer Confidence Index as
the high-frequency movement guide for the disaggregation process. By com-
bining the Denton method’s data harmonization capabilities with the robust
regularization of LASSO, the proposed approach not only captures short and
long term dynamics but also ensures stability in the presence of high-frequen-
cy text-derived sentiment data, addressing the unique forecasting challenges
posed by Ecuador’s volatile economic environment.

3.2.4. Forecasting Models

The goal of the model is to understand both short-term and long-term rela-
tionships between the annual percentual growth rate of GDP and multiple
explanatory variables. The baseline specification considered is as follows:

0b



yr = BeXe +meSe—j + 6:De + 0. 2" + &4

Where:

* gy, represents GDP annual growth rate at timet.
* X, indicates avector of different control variables and survey indicators.

« Z'y_;isavector of lagged control variables, survey indicators, and the
GDP annual growth rate.

* S jisavector of sentiment indicators from digitalized newspapers from
2000 2024, with their respective lags. These sentiments aim to track the
flow of information available to forecasters up to timet.

* D, aset of dummy variables that account for structural changes, such
as recessions, natural disasters, and pandemics.

* B, ¢, Ve, 0t, 0; are the parameters to be estimated.

» ¢, istheforecast error for the monthly release of GDP growth based on
the information available at time .

The model is dynamically constructed in the statistical software R to
integrate all the key components described above. It is implemented in two
formats: one that focuses solely on the effects of survey variables as a ben-
chmark (ARDL) and another that incorporates both survey and sentiment
variables (ARDLS). Using the dynlm package in R, the ARDL benchmark
model seamlessly includes autoregressive terms, contemporaneous and lagged
explanatory variables, real-time sentiment indicators, and structural breaks
through dummy variables. This structure provides a robust framework for
estimating short-term dynamics while capturing long-term relationships.

Due to the high variability inherent in sentiment information, it was
necessary to implement a regularization process to estimate the parameters
of the ARDLS model. To address this challenge, LASSO regularization was
applied within the ARDLS framework, as it enhances model selection and
estimation accuracy, particularly in the presence of numerous predictors. Com-
pared to other regularization methods such as ridge regression, which shrinks
coefficients without variable elimination, LASSO is especially useful because
it simultaneously performs shrinkage and variable selection, yielding more
parsimonious and interpretable models.

The coefficients of the ARDLS model were estimated by penalizing the
absolute magnitude of regression coefficients through LASSO to effectively
select the most significant regressors while shrinking irrelevant coefficientsto
zero. Inreturn, this allowed the model to improve its robustness and generaliza-
bility by simplifying the model and reducing noise from the high-dimensional
sentiment data through the regularization parameter (1). This parameter was
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optimized using cross-validation to ensure a balance between complexity and
predictive accuracy. The annexes section contains a graphical comparison for
the model fit before and after LASSO regularization for better visual reference.

3.2.5. Limitations

Despite numerous advantages, the integration of news-based sentiment analysis
into GDP forecasting also has several limitations that warrant careful con-
sideration. A primary concern lies in the inherent subjectivity of sentiment
analysis, where news content is shaped by editorial policies, biases, and agen-
das, which can influence the tone and framing of articles. Asaresult, sentiment
indicators derived from such data may not fully reflect afully objective state
of public opinion or economic conditions. For example, during politically
charged events, media outlets with differing political leanings might portray
economic developments in contrasting lights, introducing noise or bias into
the sentiment analysis process.

Additionally, NLP algorithms, while powerful, are not immune to inner
biases. Pre-trained models such as VADER or TextBlob rely on lexicons and
rules that may not adequately account for highly specific regional linguistic
nuances or evolving language patterns such as idiomatic expressions and collo-
quialisms. As aresult, they may misinterpret the message of the analyzed texts,
potentially skewing sentiment scores by unknown degrees depending on the
intensity of the sentiment. Even advanced models, while more context-aware,
require significant fine-tuning to accurately process the subtleties of local
language and discourse. These limitations highlight the need for continuous
refinement of NL P tools to ensure that they capture sentiments accurately and
meaningfully in context-specific scenarios.

In addition, the overreliance on high-frequency textual data, which whi-
le providing timely insights, can also amplify short-term noise or anomalies,
is another factor to be considered. Events that generate intense but fleeting
public reactions, like controversial political statements or short-lived market
fluctuations, might disproportionately influence sentiment indicators. This
can lead to an overestimation of their impact on GDP forecasts, especially in
highly dynamic periods. Without robust mechanismsto filter or contextualize
such outliers, thereis arisk of producing forecasts that are overly reactive to
changes in transient sentiment.

Finally, the proposed LASSO-ARDL framework, while effective for
short-term forecasting, demonstrated diminishing returns for longer horizons.
This limitation comes from the fact that the influence of sentiment-based
indicators weakens over time as structural economic trends and traditional
macroeconomic variables become more dominant. Although this does not
diminish the utility of the approach for short-term applications, it underscores
the need for complementary methods to enhance long-term predictive power.
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Addressing these limitations thus requires further methodological refinements,
such as incorporating additional data sources, fine-tuning NLP models for

local contexts, and developing hybrid forecasting frameworks that balance
short-term responsiveness with long-term stability.

Figure 5. Integration of Multiple Tools and Models for Sentiment
Analysis. VADER, TextBlob and SpaCy ES LG Model for
Comprehensive Textual Data Analysis

Note: Each layer builds on the previous one, progressing from basic sentiment scoring to more context-aware
analysis and aspect-based aggregation. This multi-layered approach aims to produce the most accurate and
cost effective, and nuanced sentiment extraction, as well as effective trend summarization across domains.
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4, RESULTSAND LIMITATIONS
4.1. In-Sample Analysis

This section discusses a comparative analysis between the benchmark model
ARDL model and the LASSO-regularized ARDL (LASSO-ARDLS) model
with sentiment indicators for an in-sample scenario. Results reveal significant
differences in their forecasting performance and stability over time, based
on several statistical metrics including the Iterated root mean square error
(RMSE), Diebold-Mariano (DM) test results, and stability tests such as the
cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ).

In essence, results displayed a clear advantage of the LASSO-ARDL
model in short-term GDP forecasting, particularly in terms of root mean square
error (RMSE), acritical metric for assessing prediction accuracy. For instan-
ce, the model’s RMSE for 1-month forecasts is considerably lower than that
of the benchmark ARDL model, indicating that it can provide more precise
predictions of Ecuador’s GDP fluctuations within this short horizon. To put
this into perspective, if policymakers rely on GDP forecasts to plan fiscal
adjustments, alower RM SE translates to fewer deviations between expected
and actual outcomes reducing the likelihood of overestimating or underes-
timating economic performance. This is particularly important for Ecuador,
where accurate forecasts are essential for managing debt obligations and social
spending amidst volatile commodity markets.

Figure 4 showcases iterated RM SE values for both models showing
noticeable spikes that likely correspond to periods of economic shocks or
structural changesin the underlying dataset. In terms of general performance,
the ARDL model exhibits significant volatility in RM SE values, with higher
pronounced spikes indicating periods where the model struggles to capture
sudden changes in the data. The average RMSE for the ARDL model is 1,3831,
suggesting a relatively higher prediction error overall. In contrast, the LAS-
SO-ARDLS model demonstrates a more stable RM SE trajectory, with fewer
extreme variations. Its average RMSE is 0,9122, notably lower than that of
the ARDL model. Thislower RMSE indicates that the LASSO-ARDL S model
provides more accurate forecasts on average. This stability can be attributed
to the LASSO regularization technique which seems to effectively mitigate
overfitting by penalizing the absolute size of the regression coefficients, thus
simplifying the model and enhancing its ability to generalize to new data.
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Table 1. Diebold-Mariano Test Results for LASSO-ARDL S M odel at
Different Forecasting Horizons (In-Sample)

Forecasting Horizon DM Coefficient p-value

1 month 1,3874 0,0027
3 months 1,0928 0,0250
6 months 0,8215 0,0699
12 months 0,6423 0,1078
24 months 0,5246 0,1688

Note: DM statistic is set as errorsARDL and errors LASSO.

The practical significance of these improvements becomes evident
when considering real-world economic scenarios. For example, during the
COVID-19 pandemic, rapid changes in economic activity required timely and
accurate forecasts to allocate emergency funds effectively. A sentiment-en-
hanced LASSO-ARDL model, with itslower RM SE and ability to incorporate
real-time public perceptions from news, could have provided early indications
of economic downturns or recovery trends. This timeliness showcases a useful
tool for policymakers to preemptively address challenges such as unemploy-
ment spikes or disruptionsin public services, which traditional models might
detect only after substantial delays.

Additionally, the LASSO-ARDL model’s lower RMSE indicates its
robustness in capturing the nuanced effects of high-frequency data like senti-
ment indicators. During the 2019 fuel subsidy removal in Ecuador, widespread
public dissent was reflected in media sentiment, which traditional economic
variables might not immediately capture. A model with alower RM SE ensures
that such immediate public reactions are effectively translated into actionable
insights. This responsiveness is particularly valuable in Ecuador’s context,
where political and economic instability often amplify the importance of short-
term decision-making.

Table 1 presents the Diebold-Mariano (DM) test results for forecasting
horizons of 1, 3, 6, 12, and 24 months, comparing the models predictive accu-
racy in these horizons. The DM test yields statistically significant p-values of
0,0027 and 0,0250 for the 1-month and 3-month horizons, respectively. These
low p-values indicate that the differences in forecasting accuracy between the
two models are statistically significant at 5 % level. Nonetheless, as the fore-
casting horizon extends the statistical significance diminishes as shown by the
6-month, 12-month, and 24-month horizons p-values, where ultimately there
Is no statistically significant difference between the forecasting ability of the
models. This trend suggests that while the LASSO-ARDL S model has a clear
advantage in the short term, its superiority diminishes over longer forecasting
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horizons as both models’ display a similar ability to capture long-term trends,

making their performances converge over time.

Figure 6. Comparison of Iterated RM SE Over Time for ARDL and
LASSO-ARDLS Models

Table 2. Average RM SE for ARDL and LASSO-ARDL S models

M odel Average RM SE
In-Sample ARDL 1,3831
In-Sample LASSO-ARDLS 0,9122
Out-of-Sample ARDL 11,4027

Out-of-Sample LASSO-ARDLS 0,0368
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In terms of stability and robustness, the CUSUM and CUSUM SQ tests
in Figure 7 shows that the cumulative sum of residuals remains within the
critical bounds, indicating structural stability in each model specifications.
However, acloser inspection reveals that the LASSO-ARDLS model displays
smaller and more stable deviations compared to the ARDL model, highligh-
ting its robustness to shocks or parameter shifts. The CUSUM SQ test results
reinforce this observation, as it depicts greater variability in the ARDL model,
particularly during periods of volatility. In contrast, the LASSO-ARDL S model
appears less sensitive to variance changes, making it a more robust choice
under dynamic conditions.

Figure 7. Comparison of CUSUM and CUSUM SQ Testsfor Stability of
ARDL and LASSO-ARDL S Models (In-Sample)

Altogether, the statistical evidence shows that the LASSO-ARDLS
model is better suited for short-term forecasting, where it demonstrates superior
accuracy and stability based on its lower RMSE, significant DM test results at
shorter horizons and robust performance under the CUSUM and CUSUM SQ
tests. Moreover, the LASSO-ARDLS model’s robustness to structural shifts
suggests it may still offer an edge under dynamic scenarios. These findings
not only highlight the statistical robustness of the sentiment integrated model
but also underscore its practical value for addressing real-world challengesin
economic forecasting. By providing more accurate short-term forecasts, this
approach presents a scal able framework for policymakers and businesses stake-
holders to make informed decisions. Thus, the integration of sentiment analysis
with traditional econometric methods offers a forward-looking solution to

62



the limitations of conventional models, especially in rapidly changing and
data-limited environments like Ecuador. Nonetheless, for longer horizons the
differences between the two models become |ess pronounced suggesting that
the information of sentiment indicators diminishes over time.

4.2. Out-Sample Analysis

Table 3. Diebold-Mariano Test for LASSO-ARDLS Model at Different
Forecasting Horizons (Out-Sample)

Forecasting Horizon DM Coefficient  p-value

1 month 3,0868 0,0029
3 months 2,2811 0,027
6 months 1,835 0,0599
12 months 1,6247 0,1078
24 months 1,3874 0,1788

Note: DM statistic is set as errors ARDL and errors LASSO.

This section evaluates the results of the performance analysis for the
LASSO-ARDLS model in comparison with the benchmark model ARDL. The
analysis was conducted using various robustness checks such as bootstrap
RMSE, average rolling RM SE, cross-validation with varying lambda val ues,
and the Diebold-Mariano (DM) test at different forecasting horizons on the
validation portion of the dataset.

Firstly, the model achieved a bootstrap RM SE mean of 1,512247 with a
standard deviation of 0. This zero standard deviation across bootstrap samples
indicates exceptional stability, suggesting that the model performs consistently
on different subsets of test data. Such consistency is a strong indicator of the
model’s robustness, as it implies that its predictive accuracy does not vary
when trained and tested on different random samples. When using a 60-month
rolling window, the model’s average rolling RMSE reported a value of 0,874,
significantly lower than the bootstrap RM SE. This reduction suggests that
the model adapts well to temporal shifts, maintaining high accuracy across
different time segments. The ability to adjust to changes over time is crucial
in time series forecasting, as it demonstrates the model’s capacity to handle
evolving patterns in the data.

A cross-validation analysis with rolling forecasting origin resampling
was performed to evaluate the effect of varying lambda values, ranging from
0,001 to 0,096, on the model’s performance. It was observed that as lambda
increased, the RMSE and mean absolute error (MAE) decreased, while the
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R-squared value improved. The optimal lambda was identified at 0,096, where
the model achieved the lowest RMSE of 1,751 and an R-squared of 0,248.
This means that approximately 24,8 % of the variance in the target variable
is explained by the model at this lambda value. The improvement in perfor-
mance metrics with increasing lambda highlights the effectiveness of LASSO
regularization in enhancing the model’s predictive power by penalizing less
informative predictors and preventing overfitting.

Coefficients in Table 3 show the results from the Diebold-Mariano
test further supporting the model’s performance. At the 1-month forecasting
horizon, the DM coefficient was 3,0868 with a p-value of 0,0029, indicating
astatistically significant improvement over the ARDL model at the 1 % level.
For the 3-month horizon, the DM coefficient was 2,2811 with a p-value of
0,0270, showing significance at the 5 % level. At the 6-month horizon, results
reflected marginal significance at the 10 % level. However, for the 12-month
and 24-month horizons, the improvements were not statistically significant.

These results highlight that the LASSO-ARDLS model significantly
outperforms the ARDL benchmark for short-term forecasting horizons of 1 to 3
months. As the horizon extends beyond 6 months, the performance advantage
diminishes and becomes statistically insignificant. This suggests the model
Is particularly well-suited for short-term forecasting, while its advantage
in long-term forecasts may be limited. Overall, the LASSO-ARDL S model
demonstrates strong out-of-sample accuracy and robustness, as shown by the
consistent bootstrap RM SE and low rolling RMSE indicating stable perfor-
mance across diverse data segments, supporting itsreliability for forecasting.
The low RMSE values across cross-validation and rolling windows confirm
the model’s capacity to generalize well to new data, which is essential for
making accurate predictions on unseen datasets. Furthermore, the observed
improvements in R-squared and reductions in RM SE with increasing lamb-
da underscore the benefits of regularization in model tuning. By effectively
balancing predictive accuracy and generalizability, the integration of sentiment
indicators model is well-suited for stable and accurate forecasting in time
series applications.

The results of this study highlight the critical role of sentiment analysis
in understanding how economic cycles influence public perceptions across
various domains. The normalized sentiment scores show a strong dependence
on the business cycle, as evidenced by sharp declines during recessions and
varied recoveries across sectors. For example, economic sentiment exhibited
the most significant leftward shift in recessionary periods in the KDE plots,
indicating intensified negative perceptions and heightened public uncertain-
ty during downturns. This finding aligns with Barbaglia et al. (2024), who
demonstrated that economic sentiment, measured through news-based indica-
tors, is pro-cyclical and highly sensitive to macroeconomic conditions.

The results al so underscore the role of Politics sentiment during periods
of instability asit showed more resilience compared to Economics sentiment,
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stabilizing more quickly during crises. Similarly, Barbagliaet al. (2024) found
a bidirectional interaction between political and economic sentiment, with
news coverage on monetary policy and governance decisions significantly
predicting GDP growth in countries like Spain and Italy. This relationship
highlights the central role of politics in shaping economic expectations.
L ukauskas et al. (2022) observed a similar pattern during the outbreak of war
and the COVID-19 pandemic in Lithuania in 2019, showing that negative
political sentiment during crises strongly influences consumer satisfaction
and economic forecasts.

The health sector experienced a significant decline in sentiment during
economic downturns, with slow recovery patterns indicating systemic cha-
llenges. The COVID-19 pandemic exacerbated this effect, highlighting public
anxiety about the adequacy of healthcare systems during crises. This mirrors
the results of Barbaglia et al. (2024), who noted that while health-related
sentiment was not directly incorporated into their GDP forecasting models, it
indirectly influenced overall public confidence and macroeconomic sentiment.
Furthermore, the findings of Lukauskas et al. (2022) reinforce this perspective
by showing that alternative data sources, such as healthcare-related sentiment,
can improve forecasts of economic indicators like unemployment and consu-
mer satisfaction during periods of public health stress.
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Figure 8. Cascading Effects of Sentiment Dynamics Across the Five
Sentiment Indicators

Note: Arrows indicate directional influences between sections. Recovery speeds are color-coded.

Sectoral resilience varied, with security and societal sentiments stabi-
lizing more quickly than economic and health sentiments. Results displayed
minimal leftward shiftsin security sentiment during crises, reflecting itsrelative
insulation from broader economic volatility. However, Barbagliaet al. (2024)
highlight that financial sector sentiment, a component of security sentiment
in their framework, showed marked declines during double-dip recessions
but significantly contributed to short-term GDP predictions in countries like
Germany and the United Kingdom. This suggests that while security senti-
ment may appear stable overall, specific components like financial security
can reveal acute vulnerabilities during crises.

One key distinction of this research is the explicit identification of a
feedback loop between societal sentiment and macroeconomic indicators. Whi-
le Barbaglia et al. (2024) focused on sentiment’s predictive power for GDP,
particularly through financial and monetary policy indicators, the results of
this research suggest that societal sentiment is equally important for economic
forecasting especially in understanding public confidence and cohesion. During
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recessions, declining societal sentiment magnifies the impact of poor business
expectations and consumer confidence, contributing to the broader economic
downturn. This contrasts with Barbaglia's emphasis on the direct influence of
financial sentiment on GDP forecasts as my results indicate that for the case
of Ecuador societal sentiment operates on a more diffuse but equally critical
level influencing and being influenced by broader economic sentiment.

In light of these results, it is safe to affirm that news media and public
discourse play asignificant role during economic cycles. As societal sentiment
shifts during recessions, public discourse often focuses on unemployment,
inequality, and instability, thereby magnifying the negative feedback loop
between societal sentiment and economic expectations. Conversely, in expan-
sionary periods, public discourse pivots to themes of progress and opportunity,
reinforcing positive consumer and business confidence. This interaction
between societal narratives and economic sentiment, observed in both this
study and that of Lukauskas et al. (2022), underscores the importance of real-ti-
me monitoring of societal sentiment to capture nuances in public confidence
during economic transitions.

Although sentiment-based forecasting has attracted growing interest
globally, it remains quite underexplored in Ecuador. In Latin America, howe-
ver, several notable studies have demonstrated the value of media-derived
sentiment as mentioned earlier in the literature review section. By contrast,
prior research in Ecuador has not yet applied news-driven sentiment indices to
systematic macroeconomic forecasting, making this work a pioneering study
for its context; as such, thiswork is original on several fronts.

It leverages Ecuador’s newly digitized press archives accessible throu-
gh USFQ DataHub for research access, analyzing hundreds of thousands of
newspaper articlesto produce high-frequency sentiment indicators. As aresult,
this research extends the Latin American literature on textual forecasting by
filling the Ecuadorian gap and by introducing a ready-to-implement tool and
replicable framework for upcoming research in the field. Results show that
sentiment information effectively complements traditional business surveys
with real-time news sentiment, aligning with regional efforts to exploit soft
information in policy analysis. This outcome is both a new empirical finding
and a practical forecasting system for decision-makers in Ecuador: policy-
makers and private-sector analysts may use the sentiment-augmented model
as a scalable, real-time dashboard for macroeconomic perspectives.

For business owners, these findings highlight opportunities to mana-
ge sentiments during volatile stages of the economic environment. As such
firms and investors may benefit from the superior short-term accuracy of
the sentiment enhanced model by how news-based signals capture shiftsin
public confidence and consumption intent that traditional economic data do
not immediately reflect. In fact, Ellingsen et a. (2022) mention how media
text data contain information not captured by the hard economic indicators
which are especially useful for forecasting domestic demand. Delice and Pinto
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(2025) similarly demonstrate that Spanish language news sentiment isarelia-
ble source for economic analysis, offering considerable insights for market
analysis and making informed investment decisions. In practice, businesses
can use the information to anticipate market turns and adjust their strategies
in terms of production, staff recruitment, inventory, or asset allocation ahead
of official announcements. Moreover, the inclusion of regularization tech-
niques like LASSO ensures that only the most relevant predictors are used,
which sharpens the signal for decision- makers. These findings reinforce prior
evidence that news sentiment improves short-term output forecasts as shown
by Rambaccussing and Kwiatkowski for example, suggesting that Ecuador’s
private sector could harness sentiment-based GDP forecasts as an early-war-
ning tool to manage demand risk and investment timing.

For the Central Bank of Ecuador (CBE), the enhanced forecasting
framework offers a means to augment traditional models with timely soft
information. Monetary authorities rely on GDP forecasts to set interest rates,
guide reserve policy, and communicate outlooks to the public. By incorpo-
rating high-frequency sentiments it can sharpen these forecasts, particularly
around turning points. This aligns with findings by Ashwin et al. (2021), who
report that newspaper sentiment has materially improved nowcasts of real GDP
growth when higher-frequency indicators are scarce. During the first half of
aquarter when conventional data like official GDP reports or official surveys
are not yet available, news-based sentiment can give the CBE an earlier read
on growth momentum. Central banks in other emerging economies have seen
similar gains, as mentioned by Adebiyi et al. (2022), who found that adding a
computed sentiment index to Nigeria's forecasting model consistently lowers
forecast errorsfor inflation, enhancing decision-making for the monetary poli-
cy committee. By analogy, the CBE could use sentiment signalsto improve its
short-term growth outlook, allowing quicker policy studies and suggestions
to shocks such as commodity price swings or political events. Furthermore,
the results from the stability tests show that the sentiment-enhanced forecasts
remain robust under structural shifts, implying that the CBE could rely con-
fidently on these forecasts even during volatile periods.

Lastly but not least, the information provided by accurate short-run GDP
forecastsis crucial for fiscal planning that the Ministry of Finance can leverage
to better manage budgets and fiscal policy. A more precise 1-3 month outlook
enabl es the government to adjust revenue projections and spending plans when
economic conditions change unexpectedly due to external shocks or policy
shifts. For instance, if sentiment indicators signal an imminent slowdown, the
fiscal authorities could preemptively tighten spending or accelerate budget
reallocations. Delice and Pinto (2025) argued in their research that sentiment
analysis provides a bridge between public discourse and policy-making, offe-
ring insights for crafting economic policiesin real time. Thus, the combination
of sentiment-driven GDP forecasts with fiscal models may prove beneficial
for the Ministry of Finance to anticipate revenue shortfalls or surpluses more
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promptly than with hard and delayed economic indicators alone. In addition,
the regularization technique allows the usage of the most informative news
indicators so policymakers may have the confidence that the signals reflect
genuine economic trends rather than noise. In consequence, Ecuador’s fiscal
authorities could use sentiment-enhanced forecasts to fine-tune fiscal policy to
manage debt or social spending more efficiently and in touch with social needs,
especially when facing scenarios of considerable recession and uncertainty.
Ultimately, the results of this research underscore that sentiment-augmented
forecasting can support more agile and informed fiscal decision-making in
Ecuador’s dynamic economic environment.

5. CONCLUSIONSAND DISCUSSION

The integration of sentiment analysis into GDP forecasting models demons-
trated significant potential for improving short-term economic predictions,
especially in volatile changing environments like Ecuador. Leveraging
news-based sentiment indicators alongside traditional survey data highlighted
the usefulness of capturing high-frequency economic signals to provide actio-
nable insights as shown by LASSO-ARDL S model superior performance for
short-term horizons. This approach not only complements traditional macro-
economic indicators but also addresses their limitations, offering a scalable
and adaptive framework for economic forecasting and underscoring the value
of incorporating real-time data.

Moreover, the sectoral analysis of sentiment indicators revealed impor-
tant insights into the interconnectedness of public perceptions across different
domains of the economy. Recessions were characterized by sharp declinesin
sentiment across all sectors, with recovery patterns varying significantly and
reflecting the complex interplay between structural challenges and public
confidence. While traditional economic indicators often capture the aftermath
of structural shocks, sentiment-based indicators provide immediate signals,
thereby enhancing the responsiveness of forecasting models. For policymakers
and private stakeholders, these results emphasize the importance of timely
Interventions and strategic communication to manage public perceptions and
adjust commercial or operational strategies to strengthen resilience. Overall,
this study highlights the potential of sentiment indicators to improve econo-
mic planning, resource allocation, and policy design by offering a practical
tool to quantify qualitative dimensions of the economy. By bridging the gap
between conventional forecasting instruments and alternative data sources,
the research contributes a robust framework for navigating uncertainty and
supporting evidence-based decision-making in Ecuador’s fragile economic
context. These findings also pave the way for more dynamic and adaptive
forecasting tools tailored to the country’s volatile conditions.
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L ooking forward, future studies may explore the application of advanced
machine learning techniques, such as BERT (Bidirectional Encoder Repre-
sentations from Transformers) models to enhance the extraction of sentiment
indicators from textual data. BERT's ability to understand context and nuances
in language at higher level would likely improve the accuracy of sentiment
scores, particularly for a context with such complex narratives like Ecuador.
Moreover, developing NLP modelstailored specifically for Ecuadorian Spanish
would significantly enhance the analysis of local news and public discour-
se as Ecuadorian Spanish includes unique regional idioms, expressions, and
slang, which pre-trained models for standard Spanish may not adequately
capture. Customizing models to account for these linguistic nuances would
greatly ensure more precise sentiment analysis and deeper insights into local
economic conditions.

In addition, further research endeavors could expand the scope of sen-
timent analysis to explore its applications in other domains, such as sectoral
forecasting or social policy evaluation. For instance, sentiment indicators
could be applied to predict sector-specific outcomes such as trends in tourism,
agriculture, or remittances, which are critical to Ecuador’s economy. Exploring
the interplay between sentiment indicators and long-term economic trends in
such areas could provide a more comprehensive understanding of their impact.
These efforts would not only refine the methodol ogical framework presented
here but also solidify sentiment analysis as a cornerstone of economic fore-
casting in the Ecuadorian context.
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APPENDIX

Appendix A. VAR-X Model with Dummy Variables as Exogenous
Factors

In order to determine a broader and more precise relationship between the
sentiment variables and the annual percentual growth rate of GDP at a mon-
thly frequency, the following section describes a VAR model with exogenous
variables (VAR-X). In this case, such role is fulfilled by the dummy varia-
blesin D;. These variables capture specific external conditions regarding key
recessionary eventsin the last 10 years of Ecuadorian history that affect the
dependent variable and other endogenous variablesin Z;, but are not influenced
by the dynamics of Z;. The matrix B quantifies the impact of these exogenous
factors on the system.

The VAR-X model estimates the parameters A; and B by maximizing
the likelihood of observing Z; given the lag structure determined by the AIC
coefficient and the exogenous effects of the dummy variables.

Thus, the dataset is defined as:

Z = [Ya X controls X survey s X sentiment]
where:

* Y isthe dependent variable,

*  Xontrols Fepresents the matrix of control variables,

*  Xquvey represents the matrix of survey variables,

* X.ntiment F€Presents the matrix of sentiment variables.

The combined dataset Z is used as the endogenous variable set for the
VAR model.

To determine the optimal lag order p, the Akaike Information Criterion
(A1C) was applied across models with lag orders from 1 to a specified maxi-
mum pmax. The lag p is chosen to minimize the AIC, calculated as follows:

p =arg min AIC(k)

kE<pmax
where
AIC(k) = —2In(L) + 2k

and L is the likelihood of the model at lag k.
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After selecting the optimal lag order p, the final VAR-X model in matrix
was specified as:

Zy = A(L)Z; + BDy + uy
where:

A(D) =17, AL
and:

» Z,; isthe vector of endogenous variables at time t;

» A(L)isthelag polynomial of coefficient matrices, with A; representing
the coefficients for each lag i;

* D, isthe vector of exogenous variables, specifically the dummy varia-
bles in this model;

* Bisthe matrix of coefficients for the exogenous variables Dy;

* u; iSavector of residuals at time t, assumed to follow a white noise
process.

This representation captured the dynamic relationships among endo-
genous variables Z; while accounting for the influence of exogenous factors
D, through the matrix B.
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Appendix B. Granger-Causality Patterns Analysis

The analysisrevealsthat survey indicators generally have substantial explana-
tory power over sentiment variables, as evidenced by the widespread statistical
significance (p-value < 0,05) of Granger-causality results for survey-to-senti-
ment relationships. Specifically, consumer confidence (CONS_CONFIDENCE)
exhibits significant Granger-causality for all sentiment variables—including
ECONOMY, POLITICS, HEALTH, SECURITY, and SOCIETY —with extre-
mely low p-values (e.g., < 0,00002). This suggests that changes in consumer
confidence strongly influence public sentiment across various domains, highli-
ghting the importance of consumer perceptions in shaping societal narratives.

Similarly, manufacturing expectations (MANUF_EXP) demonstrate con-
sistent Granger-causality across all sentiment variables, depicting the influence
of sector-specific economic expectations on broader public sentiment. The
significant p-values associated with MANUF_EXP indicate that manufacturing
sector outlooks are reliable predictors of changes in public sentiment. Servi-
ces expectations (SERVICES _EXP) also show significant causality for most
sentiment variables, indicating the relevance of service-sector perceptionsin
driving sentiments related to the economy, politics, and society.

In addition to Granger-causality, the instantaneous causality tests
(chi-squared tests) highlight strong contemporaneous relationships between
surveys and sentiments. For instance, the chi-squared statistic for CONS_CON-
FIDENCE and various sentiments is highly significant (p-value < 0,00001),
suggesting mutual influence within the same time frame. Also, it indicates
that surveys capture real-time public perceptions, which closely align with
sentiment dynamics.

The strong explanatory power of survey indicators reflectstheir structu-
red nature. Surveys, by design, aggregate information on consumer, business,
and sector-specific expectations, making them reliable predictors of public
sentiments. They effectively act as leading indicators, capturing economic and
social realities that shape broader sentiment trends. In contrast, the analysis
shows fewer significant relationships when sentiments are tested as causes of
survey indicators. While some sentiment variables exhibit explanatory power
for specific surveys, the overall impact is less pronounced. For example,
Economic Sentiment (ECONOMY) shows moderate explanatory power for
survey indicators like CONS_CONFIDENCE and BUSS CONFIDENCE,
but the p-values are less compelling compared to the reverse relationship.
Political Sentiment (POLITICS) demonstrates Granger-causality for surveys
such as MANUF_EXP and SERVICES EXP; however, the strength and scope
of these relationships are limited compared to survey-to-sentiment causality.

While Granger-causality is weaker in this direction, the instantaneous
causality results remain highly significant (p-value < 0,05) across most rela-
tionships. This suggests that sentiments and surveys are contemporaneously
related, even if sentiments alone do not consistently lead changes in survey
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indicators. The weaker explanatory power of sentiments may stem from their
reactive nature, as sentiments are often shaped by external shocks, social
narratives, and underlying economic conditions, which are more systemati-
cally captured in survey indicators. Consequently, sentiments seem to follow
survey results rather than driving them.

Comparing the explanatory power of survey-to-sentiment and senti-
ment-to-survey relationships reveals a clear dominance of survey indicators.
Surveys such as CONS_CONFIDENCE, MANUF_EXP, and SERVICES EXP
consistently exhibit strong Granger-causality for sentiment variables, provi-
ding structured insights into public expectations and making them reliable
predictors of sentiment trends. On the other hand, sentiment variables have
limited Granger-causality for survey indicators, suggesting that sentiments are
more likely to reflect, rather than drive, changes in public perceptions captu-
red by surveys. Both surveys and sentiments exhibit significant instantaneous
causality, highlighting their mutual influence within the same time frame and
indicating a close interconnection with real-time feedback between the two.

These findings have important implications. From a policy perspecti-
ve, they underscore the value of survey indicators as tools for policymakers
and analysts. By monitoring survey data, stakeholders can anticipate shifts
in public sentiment and design interventions to address emerging concerns.
Sector-specific surveys, such as those focusing on manufacturing expectations,
can provide early warnings of sentiment shiftsin related areas like societal or
political perceptions.

The results also highlight the interdependence of economic, social, and
political factors. Surveys provide a structured representation of these dyna-
mics, while sentiment indicators capture more nuanced and reactive responses.
Together, they offer complementary insights into the state of public percep-
tions. The significant instantaneous causality between surveys and sentiments
emphasi zes their mutual influence and interdependence.

In essence, the Granger-causality analysis demonstrates that survey
indicators generally have greater explanatory power for sentiment variables
than vice versa. Surveys seem to act as leading indicators, reflecting structu-
red assessments of public and sector-specific expectations that shape broader
sentiment trends. In contrast, sentiments are more reactive and limited in their
ability to predict changes in survey results. These findings emphasize the
importance of leveraging survey data for forecasting and policy-making while
recognizing the reactive and complementary role of sentiments in understan-
ding public perceptions.
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Table B1. Granger Causality Test Resultsfor Sentiments-to-GDP
Annual Growth Rate (%)

Variable F-Test dfl, df2 p-value
ECONOMY 1,1438 165, 1616 0,1123
POLITICS 1,3581 165, 1616 0,0026

HEALTH 1,3498 165, 1616 0,0031
SECURITY 1,3818 165, 1616 0,0016
SOCIETY 1,4380 165, 1616 0,0004

The results from the Table B1 reveal that certain sentiment variables sig-
nificantly predict GDP annual growth rates, highlighting the impact of societal
perceptions on economic outcomes. Interestingly, ECONOMY sentiment does
not show statistical significance in predicting GDP growth (F-Test: 1,1438,
p-value: 0,1123). This may be because traditional economic indicators already
capture much of its explanatory power, or due to potential multicollinearity
with other variables obscuring its independent effect.

These results highlight the importance of non-economic factors—such
as societal, security, political, and health sentiments—in driving GDP grow-
th. Public perceptions of stability, governance, and well-being are intricately
connected to economic performance. Monitoring these sentiments provides
valuable insights for forecasting economic trends and designing policy inter-
ventions.

From a policy perspective, enhancing public confidence in governan-
ce, security, and societal well-being can foster an environment conducive to
growth, even without significant changes in traditional economic indicators.
By quantifying and analyzing people's sentiment policymakers may catch early
signals of potential shiftsin economic performance. It's important to note that
while Granger-causality indicates predictive relationships, it does not imply
true causation. The associations identified should be interpreted as indicative
rather than definitive causal mechanisms. Further research is suggested to
explore the underlying drivers of these relationships, especially for a system
as volatile as Ecuador.
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Table B2. Granger-Causality Analysis Results for Surveys-to-

Sentiments
Cause Effect F-Test ( g;\;?;ue?) Chi-Square P('l\r/]illj)e
CONS CONFIDENCE ECONOMY 1,56787  0,00002 62,80371 0,0000
CONS CONFIDENCE POLITICS 1,56787  0,00002 62,80371 0,0000
CONS CONFIDENCE HEALTH 1,56787  0,00002 62,80371 0,0000
CONS CONFIDENCE SECURITY 1,56787  0,00002 62,80371 0,0000
CONS CONFIDENCE SOCIETY  1,56787  0,00002 62,80371 0,0000
BUSS CONFIDENCE ECONOMY 1,05127 0,32037  125,24297  0,0000
BUSS CONFIDENCE POLITICS 1,05127 0,32037  125,24297  0,0000
BUSS CONFIDENCE HEALTH 1,05127 0,32037  125,24297  0,0000
BUSS CONFIDENCE SECURITY 1,05127 0,32037  125,24297  0,0000
BUSS CONFIDENCE SOCIETY  1,05127 0,32037  125,24297  0,0000
MANUF_EXP ECONOMY 1,65227 0,00002 134,56653 0,0000
MANUF_EXP POLITICS 1,65227 0,00002 134,56653 0,0000
MANUF_EXP HEALTH 1,55227 0,00002  134,56653  0,0000
MANUF_EXP SECURITY 1,55227 0,00002 134,56653 0,0000
MANUF_EXP SOCIETY 1,55227 0,00002 134,56653 0,0000
SERVICES EXP ECONOMY 1,47435 0,00018  138,34552  0,0000
SERVICES EXP POLITICS 1,47435 0,00018  138,34552  0,0000
SERVICES EXP HEALTH 1,47435 0,00018  138,34552  0,0000
SERVICES EXP SECURITY 1,47435 0,00018  138,34552  0,0000
SERVICES EXP SOCIETY  1,47435 0,00018  138,34552  0,0000
CONSTRUC_EXP ECONOMY 1,30508 0,00778  102,88846  0,0000
CONSTRUC_EXP POLITICS 1,30508 0,00778  102,88846  0,0000
CONSTRUC_EXP HEALTH 1,30508 0,00778  102,88846  0,0000
CONSTRUC_EXP SECURITY 1,30508 0,00778  102,88846  0,0000
CONSTRUC_EXP SOCIETY  1,30508 0,00778  102,88846  0,0000
ECON_EXP ECONOMY 1,60664 0,00001 140,24323 0,0000
ECON_EXP POLITICS 1,60664 0,00001 140,24323 0,0000
ECON_EXP HEALTH 1,60664 0,00001 140,24323 0,0000
ECON_EXP SECURITY 1,60664 0,00001 140,24323 0,0000
ECON_EXP SOCIETY  1,60664 0,00001  140,24323  0,0000
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Table B3. Granger-causality analysisresults for sentiment-to-surveys

Cause Effect F-Test ( g;\a{ilgue?) Chi-Square lz;]\r/lzlge
ECONOMY CONS_ 1,14376 0,11231 47,47917 0,0000
CONFIDENCE ' ' ’ '
ECONOMY BUSS CONFIDENCE 1,14376 0,11231 47,47917 0,0000
ECONOMY MANUF_EXP 1,14376 0,11231 47,47917 0,0000
ECONOMY SERVICES EXP 1,14376 0,11231 47,47917 0,0000
ECONOMY CONSTRUC_EXP 1,14376 0,11231 47,47917 0,0000
ECONOMY ECON_EXP 1,14376 0,11231 47,47917 0,0000
CONS
POLITICS CONEIDENCE 1,35815 0,00262 54,56292 0,0000
POLITICS BUSS CONFIDENCE 1,35815 0,00262 54,56292 0,0000
POLITICS MANUF_EXP 1,35815 0,00262 54,56292 0,0000
POLITICS SERVICES EXP 1,35815 0,00262 54,56292 0,0000
POLITICS CONSTRUC_EXP 1,35815 0,00262 54,56292 0,0000
POLITICS ECON_EXP 1,35815 0,00262 54,56292 0,0000
CONS
HEALTH CONFIDENCE 1,34979 0,00313 29,41676 0,0142
HEALTH BUSS CONFIDENCE 1,34979 0,00313 29,41676 0,0142
HEALTH MANUF_EXP 1,34979 0,00313 29,41676 0,0142
HEALTH SERVICES EXP 1,34979 0,00313 29,41676 0,0142
HEALTH CONSTRUC_EXP 1,34979 0,00313 29,41676 0,0142
HEALTH ECON_EXP 1,34979 0,00313 29,41676 0,0142
CONS
SECURITY CONFTDENCE 1,38184 0,00157 51,53013 0,0000
SECURITY BUSS CONFIDENCE 1,38184 0,00157 51,53013 0,0000
SECURITY MANUF_EXP 1,38184 0,00157 51,53013 0,0000
SECURITY SERVICES _EXP 1,38184 0,00157 51,53013 0,0000
SECURITY CONSTRUC_EXP 1,38184 0,00157 51,53013 0,0000
SECURITY ECON_EXP 1,38184 0,00157 51,53013 0,0000
CONS
SOCIETY CONFEIDENCE 1,43798 0,00043 64,27585 0,0000
SOCIETY BUSS CONFIDENCE 1,43798 0,00043 64,27585 0,0000
SOCIETY MANUF_EXP 1,43798 0,00043 64,27585 0,0000
SOCIETY SERVICES EXP 1,43798 0,00043 64,27585 0,0000
SOCIETY CONSTRUC_EXP 1,43798 0,00043 64,27585 0,0000
SOCIETY ECON_EXP 1,43798 0,00043 64,27585 0,0000
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Appendix C. Non-Zero Coefficients for LASSO-ARDLS With A =

0,0781

Variable
GDP_AN_GWTH_lag2
GDP_AN_GWTH_lag3
WTI_PRICES
EXPORTS
REMITTANCES
WTI_PRICES lagl
WTI_PRICES lag5
WTI_PRICES lagll
REMITTANCES lagl
REMITTANCES lag9
CONS_CONFIDENCE_lagl
CONS_CONFIDENCE_lag3
CONS_CONFIDENCE_lag4
CONS_CONFIDENCE_lag9
BUSS CONFIDENCE_lagl10
MANUF_EXP_lag4
MANUF_EXP_lag5
SERVICES EXP_lagl0
CONSTRUC_EXP_lag4
CONSTRUC_EXP lag8
ECON_EXP_lag3
ECON_EXP_lag9
POLITICS
ECONOMY _lag6
ECONOMY _lag7
ECONOMY lag8
POLITICS lagl
POLITICS lag5
POLITICS lag7
SECURITY _lagl
SECURITY _lag3
SECURITY _lag5
SECURITY _lag7
SOCIETY _lag5
SOCIETY _lag6
Recession_2015 2016
Pandemic_2020
Post_Pandemic_Rec

Coefficient
-0,0698
-0,0213
0,0549
0,2786
-0,2649
-0,1481

0,058
0,0037
0,0344
0,0384
-1,6114
4,6834
0,2263
0,9159
0,1911
0,2203
-0,2391
0,0204
-1,1912
-0,4232
0,8452
0,3743
-0,0729
0,0415
-0,0811
0,1068
0,0292
0,0135
-0,0005

0,076
-0,004
0,0257
0,0963
-0,0504
0,0149
-0,0408
-0,4773
0,2036



Appendix D. Graphs

Figure D1. ACF of Residuals from LASSO ARDL-S M odel

Note: The autocorrelation function (ACF) results measuring the correlation between data points in atime
series and their previous values.

Figure D2. Overall Time Series Sentiment | dentification
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Figure D3. Economy Time Series Sentiment | dentification

Figure D4. Politics Time Series Sentiment | dentification

Figure D5. Health Time Series Sentiment | dentification



Figure D6. Security Time Series Sentiment | dentification

Figure D8. Society Time Series Sentiment Identification
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Figure D9. ARDL S Fitted Results Before (Upper Graph) and After
L ASSO Regularization (Below)



Figure D10. Correlation Plots of all the Different Variables
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Appendix E. NLP dictionary (Reduced)
Economy

Economy, trade, business, entrepreneurial, labor, productive sector, company,
market, human resources, innovation, expectations, hydrocarbons, trade agree-
ment, stock market, market trends, Ecuador shrimp industry potential, strategic
sector, exports, work, surplus, deficit, investment, bank, credit, financial, fund,
mercantile, [...], losses, investor, import, export, real estate, currency, foreign
exchange, remittances, tariff, customs duty, fiscal, microcredit, money, bud-
get, subsidy, recession, inflation, GDP, tax, income, finances, costs, economic
shutdown, industrial, funds, profit, banking, competitiveness, subsidy, circular
economy, financing, foreign investment, central banking, investment funds.

Society

Society, citizen security, community, conjuncture, culture, interculturality,
education, national assembly, state institution, issues, science, current events,
news, events, opinion, national, global panorama, countries, firefighters, servi-
ce, community, family, citizenship, neighbors, residential, neighborhood, event,
social, church, NGO, volunteer, municipality, festival, campaign, foundation,
social program, community project, social development, [...], organization,
neighbor, environment, daily life, cultural, history, solidarity, party, families,
communities, celebration, union, immigration, integration, coexistence, gender
equality, human rights, social inclusion, collective.

Health

Health, pandemic, coronavirus, health situation, pandemic effects, health
crisis, global fight against the pandemic, public health, diseases, pharmaceu-
ticals, medicines, Ecuadorian Social Security Institute (IESS), vaccination,
hospital, clinic, treatment, patient, epidemic, doctor, nurse, illness, contagion,
symptoms, medicine, surgery, consultation, cancer, prevention, healthcare,
emergencies, [...], therapy, psychology, cardiology, well-being, hygiene, care,
rehabilitation, pharmacy, care, mental health, hospitalization, diagnosis, medi-
cal services, medical emergencies, biosecurity.

Security
Security, insecurity, crime, violence, prison crisis, street danger, murders,

organized crime, criminal gangs, emergency, defense, civil, police, military,
murder, robberies, kidnapping, criminal, armed forces, guard, justice, court,
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prosecutor’s office, prison, penalty, jail, terrorism, armed, conflict, safe,
fire, accident, surveillance, [...], crime, operation, escort, national security,
self-defense, guard, patrol, weapon, confiscation, pursuit, jurisdiction, civil
protection, cybercrime, arms trafficking, public security, security operations,
fraud.

Politics

Politics, political conjuncture, government change, elections, election results,
political activity, presidential candidates, years, council, presidential elections,
government, consensus, parties, politicians, austerity measures, Internal Reve-
nue Service (SRI), congress, regulatory agency, ombudsman, state, minister,
president, deputy, mayor, regime, legislative, reform, opposition, [...], demo-
cracy, bill, board, administration, council, vice president, campaign, alliance,
deputies, senator, governorship, candidate, representative, election, munici-
pality, jurisdiction, senate, mandate, political alliances, coalition, diplomacy,
geopolitics, public policies, civil rights, electoral system.
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1. INTRODUCCION

La economia contemporanea reconoce que las percepcionesy sentimientos de
|os agentes constituyen un determinante autbnomo de la dinamica macroeco-
noémica. Angeletos y La O (2013) muestran que las expectativas colectivas
pueden generar fluctuaciones agregadas que condicionan el consumo, lainver-
sion y el ahorro, otorgadndoles un papel decisivo en los ciclos econdmicos.

En paralelo, lainterrelacidn entre la economiay las ciencias computa-
cional es ha experimentado un crecimiento significativo en las Ultimas décadas,
impulsada por la disponibilidad masiva de datos no estructurados en medios
digitales y por el desarrollo de técnicas avanzadas de procesamiento de len-
guaje natural (NLP, por sus siglas en inglés) y de aprendizaje automatico
(Algaba et al., 2023; Gentzkow et al., 2019). En este marco, el analisis de
sentimientos aplicado atextos provenientes de noticias y redes sociales se ha
consolidado como una herramientainnovadora para aproximar las percepciones
y expectativas de |os agentes economicos.

La evidencia empiricareciente confirma que las emociones expresadas
en el espacio digital mantienen vincul os estrechos con variables macroecono-
micas como el crecimiento, lainflacion o la confianza del consumidor (Baker et
a., 2016; Shapiro, Sudhof & Wilson, 2020). Asimismo, experiencias como
el News Sentiment Index de |la Reserva Federal de San Francisco y trabajos
recientes de Van Binsbergen et al. (2024) y Cajner et al. (2024) demuestran que
el sentimiento extraido de noticias posee un elevado poder predictivo. Estos
desarrollos constituyen un punto de inflexién al evidenciar que lainformacion
no estructurada puede transformarse en un iNsUMoO riguroso, sistematico y de
bajo costo para el andlisis coyuntural de la actividad econémica.

En este contexto, el presente articulo propone la construccién de un
indice de sentimiento econémico (ISE) para Ecuador a partir de un corpus de
noticias nacionales del periodo 2019-2025, recopilado mediante un flujo repro-
ducible de recoleccion y depuracion de contenidos web. La propuesta integray
compara enfoques de NL P representativos de dos familias: (i) métodos | éxicos
(VADER) y (ii) modelos de deep learning (MBERT y PySentimiento), con el
fin de evaluar su idoneidad relativa en textos econdmicos y su coherencia en
la clasificacion multiclase (negativo, neutro y positivo).

De este modo, la contribucion del articulo es doble. En el plano meto-
doldgico, se presenta un pipeline transparente y replicable que combina web
scraping, extraccion semanticay clasificacion multienfoque, acompanado de
criterios de evaluacion gue incluyen desempefio por clase y calibracion pro-
babilistica. En el plano empirico, se documentan los hechos estilizados del
sentimiento noticioso en Ecuador desde 2019, su reaccion ante episodios de
elevadaincertidumbrey su relacién con indicadores de confianzay actividad.

Finalmente, el articulo se organiza de la siguiente manera. La seccion
2 ofrece unarevision de la literatura sobre el uso de PLN en la construccion
de indices econdémicos. La seccidn 3 describe la metodologia de recoleccidn
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y procesamiento de noticias, asi como |os model os implementados. La sec-
cion 4 presenta los resultados de clasificacion, la construccion del indicey su
relacion con episodios coyunturales y variables macroeconomicas. La seccion
5 concluye con implicaciones y lineas de investigacion futura.

2. REVISION DE LA LITERATURA

El papel de las percepcionesy sentimientos en la dindmica macroeconomica
ha sido ampliamente discutido en laliteratura. Desde una perspectiva teorica,
Angeletosy La O (2013) muestran que los sentimientos agregados pueden
originar fluctuaciones econdmicas incluso en ausencia de cambios fundamen-
tales, otorgando a las expectativas colectivas un rol auténomo en los ciclos.
Este planteamiento se enlaza con |a evidencia empirica que documenta cOmo
la confianza y las percepciones subjetivas inciden en las decisiones de con-
sumo, inversion y ahorro, de manera andloga a lo captado por las encuestas
tradicionales de expectativas empresariales y del consumidor.

L os primeros intentos por cuantificar estos sentimientos a través del
andlisis de medios se encuentran en el Recession Index, basado en el conteo
de menciones de recesion en peri6dicos como The New York Times o The Was-
hington Post. Con el avance de la interpretacion semantica, Shapiro, Sudhof
y Wilson (2020) desarrollaron el News Sentiment Index de la Reserva Federal
de San Francisco, construido a partir de mas de 238.000 articulos publicados
entre 1980 y 2015. Su indice presenta una alta capacidad predictiva respecto
al consumo, la produccidn y laevolucion de las tasas de interés. Este enfoque
marco un hito al demostrar que el sentimiento extraido de noticias economicas
es un indicador valido y de bajo costo para la evaluacion coyuntural.

En América Latina, un esfuerzo similar ha sido implementado por el
Banco Central de Reserva del Perti [BCRP] (2022), cuyo indice de sentimien-
to de noticias nacionales refleja la utilidad de estas métricas en contextos
emergentes y evidencia su complementariedad respecto a los indicadores de
confianza tradicionales. En esta misma linea, el Banco Central de Chile ha
desarrollado un indicador de confianza economica en tiempo real a partir del
andlisis automatizado de noticias nacionales (Del Pilar Cruz et al., 2022).
Este indice presenta una alta correlacion con las encuestas tradicionales de
confianza 'y muestra capacidad predictiva frente a choques economicos.

Con el desarrollo de técnicas de procesamiento de lenguaje natural
(NLP) y aprendizaje automético (ML), laliteratura més reciente ha ampliado
las aplicaciones del andlisis de texto en economia. Van Binsbergen et al. (2024)
construyen series historicas de casi dos siglos de sentimiento econémico en
Estados Unidos a partir de 200 millones de paginas de periddicos, mostrando
gue estas medidas predicen con robustez el PIB, el consumo y el empleo. En
lamismalinea, Cajner et al. (2024) analizan respuestas textual es en encuestas
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manufactureras y demuestran que los model os de aprendizaje profundo superan
a los enfoques basados en diccionarios al anticipar la produccion industrial.
Por su parte, Zhao (2025) combina FInBERT con model os secuenciales tipo
LSTM y Transformer, logrando mejoras significativas en la prediccién del
indice S& P 500 a partir de 1,2 millones de articulos financieros. Asimismo,
Zhang (2025) desarrolla un indice global diario de noticias utilizando Fin-
BERT, XGBoost y técnicas de interpretabilidad como SHAP, o que resalta
la importancia de dotar de transparencia a los modelos de prediccion econé-
mica. Finalmente, Grob-Klubmann (2024) propone el uso de autoencoders
supervisados para extraer representaciones latentes de sentimiento noticioso,
aplicables al nowcasting del PIB y ala prediccion de retornos de activos.

En economias emergentes, la evidencia aln es limitada, pero creciente.
Nguyen (2025) construye un indice de sentimiento |exicogréafico para Vietnam
y muestra que este indicador anticipa con éxito la inflacion (CPl), lo cual
refuerzalarelevancia de este enfoque en contextos con limitaciones de datos de
altafrecuencia. En el caso de Ecuador, el U-Index de Kahneman et al. (2004)
mide la proporcion de tiempo en que las personas experimentan emociones
negativas y se ha planteado como un indicador de resiliencia en contextos de
incertidumbre. Este tipo de resultados sugiere que las aproximaciones basadas
en informacion contextual y percepciones pueden aportar informacion valiosa
para el analisis econOmico en paises en desarrollo.

En sintesis, laliteratura converge en sefialar que los indices derivados
de noticias, construidos mediante técnicas de NLPy ML, ofrecen medidas
de alta frecuencia, bajo costo y elevada correlacion con variables macro-
econdmicas. A diferencia de los métodos lexicograficos tradicionales, los
model os de aprendizaje profundo?, como BERT, LSTM o autoencoders, han
demostrado un mayor poder predictivo y una mejor capacidad para capturar
matices semanticos en el lenguaje economico. A pesar de estos avances, la
region latinoamericana aln presenta escasa evidencia, siendo Pert y Chile sus
referentes. En este vacio se inscribe la presente investigacion, que propone
la construccion de un indice de sentimiento econdémico basado en noticias
nacionales ecuatorianas, con el objetivo de evaluar su utilidad y potencial
como predictor de variables macroeconomicas.

1 Basados en arquitecturas de transformacion de texto (Transformer), que permiten captar relaciones
entre palabras dentro de una oracion.
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3. MATERIALESY METODOS
3.1. Extraccion y procesamiento de la infor macion

El primer paso en la construccion del indice de sentimiento econémico (I1SE)
consisti6 en recopilar un conjunto representativo de noticias econémicas pro-
venientes de portales web ecuatorianos. Para asegurar |a diversidad geogréfica,
tematicay editorial, se seleccionaron once medios digitales nacionalesy regio-
nales que cubren tanto la esfera publica como la privada: Primicias, Expreso,
El Telégrafo, Diario Extra, La Republica, Diario Los Andes, El Mercurio, La
Calle, Teleamazonas, Ecuavisa 'y Metro Ecuador. Esta seleccion equilibrala
cobertura entre Quito, Guayaquil, Cuencay ciudades intermedias, e incorpora
medios de orientacion informativa variada.

Se consideraron como “noticias economicas’ aquellas piezas perte-
necientes a secciones de economia, finanzas o negocios, 0 que incluian en
sus titulos o cuerpos palabras clave vinculadas con la actividad econémica,
tales como PIB, inflacion, exportaciones, empleo, precios, empresas, crédito,
gobierno o ddlar. Se excluyeron textos de carécter politico, social o judicial
sin implicaciones economicas directas. De esta forma, el corpus incluye Uni-
camente articulos con contenido econdmico explicito y relacion directa con la
coyuntura nacional, asegurando la pertinenciatematica del conjunto analizado.

La recopilacion de los articulos se realiz6 mediante un proceso de
extraccion automatizada (web scraping) sobre estos portales. Este desarrollo
incluye la verificacion de la accesibilidad de las URLs mediante el analisis
de los archivos robots.txt y la extraccion de contenido utilizando técnicas de
andlisis de texto.

El proceso de descarga de las noticias utiliza los mapas de sitio (en
formato XML) de cada medio para obtener las URLSs de los articul os publi-
cados. A continuacion, las URL s candidatas se filtran paraincluir tnicamente
articulos de secciones econémicas publicados a partir de 2019. La fecha de
publicacion se valida en dos etapas: en primer lugar, se identifica el afo
directamente de laURL, y segundo, se extrae lafechareal del articulo desde
metadatos estructurados®. Si dichos metadatos no estan disponibles, se utilizan
expresiones regulares® con el objetivo de identificar patrones de fecha dentro
del contenido HTML.

Laextraccion del texto y los metadatos se € ecutd mediante la libreria
Trafilatura en Python. Esta herramienta esta optimizada para el andlisis estruc-
tural del texto (parsing) de documentos web, 10 que permite una extraccion

2 Como Opengraph, atributos itemprop y bloques JSSON-LD.
3 Son patrones de caracteres que se utilizan para buscar, validar o manipular texto dentro de cadenas
de texto.
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limpia del contenido principal y laexclusiéon de elementos irrelevantes como
menus, anuncios o pies de pagina (Barbaresi, 2021).

Por dltimo, para garantizar que lainformacion sea pertinente, se disefid
un filtro automatizado que descarta textos cortos y aplica un sistema de pun-
tuacion basado en palabras clave vinculadas al Ecuador (ciudades, provincias,
instituciones), penalizando menciones de otros paises en el encabezado y en el
cuerpo de lanoticia (anexosA 'y D). Se otorga mayor peso alasreferencias en
titulosy se incorpora unaregla de rescate’ cuando aparece €l término “ Ecua-
dor”. En esta fase, se produce el conjunto estructurado de textos definitivo
de articulos con contenido textual y metadatos, preparado para el analisis de
sentimientos’.

En consecuencia, se recopild un conjunto valido de 28.741 noticias
econdmicas relacionadas con Ecuador, abarcando el periodo desde 2019 hasta
agosto de 2025 (anexo B).

3.2. Modelos de procesamiento de lenguaje natural (NLP) implementados

El desarrollo del andlisis de sentimiento econdmico combina tres enfoques
metodol 6gi cos distintos de procesamiento de lenguaje natural (NLP). Prime-
ro, se emplea el método VADER (Valence Aware Dictionary and sEntiment
Reasoner), desarrollado por Hutto y Gilbert (2014), que constituye un enfoque
|éxico paralamedicion de sentimiento. Su funcionamiento descansa en un dic-
cionario de palabrasy expresiones preclasificadas segun su valencia afectiva,
a cada una de las cuales se asigna un puntaje entre —4 (muy negativo) y +4
(muy positivo). La construccién del corpus se realizo originalmente en inglés,
calibrando |os pesos a partir de juicios humanos sobre miles de frasesy veri-
ficando su robustez en textos de redes sociales, resefias y titulares noticiosos.

La polaridad de un documento d se define como el promedio normali-
zado de las intensidades positivas y negativas de sus términos:

o — Ni-Ng
d — -

N;+N;

Donde N, 7y N, corresponden al nimero de ocurrencias de términos

con carga posmvay negatlva, ponderados por su intensidad en el 1éxico de
VADER.

4 S “Ecuador” aparece en el texto, pero la suma quedd baja, €l agoritmo no lo descarta, sino que lo
reclasifica.

5 Cabe sefidlar que el fendmeno noticioso puede presentar cierta endogeneidad, dado que las lineas
editoriales de los medios pueden verse influidas por intereses politicos o econdémicos. Este posible
sesgo se atentia parcia mente mediante lainclusion de medios publicos, privadosy regionales, aunque
constituye una limitacién inherente alos indices construidos con informacion periodistica
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El algoritmo incluye ademés un conjunto de reglas linguisticas que
modifican el puntaje segun el contexto, tales como:

» Palabras en mayusculas, que aumentan la intensidad del sentimiento.

e Signos de exclamacion y repeticion de letras prolongadas, que refuerzan
|a carga afectiva.

» Laypresenciade negaciones, que invierte o atenta el sentimiento de las
pal abras adyacentes.

* Inclusién de simbolos, emoticonos y abreviaturas propias de la comu-
nicacion digital.

Segundo, se aplica un enfoque de aprendizaje profundo empleando
model os de lenguaj e basados en Bidirectional Encoder Representations from
Transformers (BERT) (Devlin et al., 2019). BERT es un modelo de lenguaje
bidireccional® fundamentado en arquitecturas transformer, preentrenado en
grandes corpus multilinglies y ajustable para tareas especificas de procesamien-
to de lenguaje natural (NLP), como la clasificacion de texto. En este estudio
se implementa la version multilingte nlptown/bert-base-multilingual -unca-
sed-sentiment, la cual clasifica cada documento en una escala ordinal de unaa
cinco estrellas, gue representa un gradiente de sentimiento desde muy negativo
hasta muy positivo.

Con €l fin de obtener un puntaje continuo y simétrico en €l intervalo
[-1,1], laclasificacién original se transforma mediante la siguiente expresion:

SBERT __ starsg—3
d o 2

Dondestars, € {1,2,3,4,5} corresponde ala categoria asignada por €l
modelo a documento d. De este modo, una prediccion de “1 estrella” se asigna
al valor —1; “3 estrellas” corresponde a neutralidad (0), y “5 estrellas” equivale
a+1. Este procedimiento permite que los resultados de BERT sean compara-
bles con |os generados por métodos Iéxicos y otros enfoques de aprendizaje
profundo. Ademas, el modelo muestra una capacidad destacada para capturar
matices semanticos en textos mas extensos y con lenguaje especializado, como
noticias econdmicas, reportes técnicos y comunicados oficiales.

Finalmente, se empled PySentimiento que es una herramienta de Python
de codigo abierto disefiada para realizar mineria de opinion y tareas de NLP
social, adaptada para el espafiol (Pérez et al., 2021). Este paquete utiliza
model os preentrenados de Ultima generacion parala clasificacion de polaridad

& El término bidireccional indica que el modelo analiza simultaneamente el contexto anterior y poste-
rior de cada palabra, lo que le permite captar mejor el sentido completo de una oracion.
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(analisis de sentimientos), emociones, discurso de odio e ironia. Estos modelos
estan construidos sobre la biblioteca HuggingFace's Transformers’, la cual
emplea embeddings® y representaciones vectoriales basadas en autoatencion
para extraer caracteristicas contextuales del texto.

Asi, dado un documento d, Py Sentimiento estima un vector de puntua-
ciones:

Sq = [31’327 .o '78k]7

Donde cada componente s; corresponde a unadimension de sentimiento

0 emocion especifica. Para la construccion deI indice de sentimiento econo-

mlco se selecciona la dimension de interés s% 4 5 lacual se normalizaal rango
—1,1] mediante:

PS Sraw,d —H
d méX|3raw,d_,u|

Donde s, 4 €sla salida original del modelo y U representa el valor
central de la escala original. Esta normalizacion permite interpretar |os pun-
tajes de manera uniforme y consistente para analisis econémico.

El paquete Py Sentimiento emplea model os entrenados con corpus ano-
tados en espariol, principalmente el corpus de Twitter (X) en espaiiol. Este
corpus incluye miles de frases etiquetadas manual mente en tres categorias de
sentimiento:

» Positivo: expresiones con tono favorable o constructivo (g. “Laecono-
mia muestra sefiales de recuperacion”).

* Negativo: expresiones con tono desfavorable o pesimista (gj. “ El déficit
fiscal continda aumentando”).

* Neutro: expresiones sin carga valorativa clara (g. “El Banco Central
publico las cifras trimestrales de PIB”).

El modelo no crea categorias nuevas en funcion del texto analizado,
sino que asigna cada observacion a una de | as tres categorias establecidas en el
corpus de entrenamiento. La conversion a escala numérica se realiza asignando

" Transformers actiia como marco de definicion de modelos para modelos de aprendizaje automatico
de ultima generacion en texto, vision artificial, audio, video y modelos multimodales, tanto para infe-
rencia como para entrenamiento.

8 El modelo genera embeddings, es decir, representaciones numéricas del significado de las palabras
en su contexto.
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valores de +1 a la categoria positiva, —1 a la negativa y 0 a la neutra, lo que
permite la agregacion en el calculo del indice de sentimiento economico (I SE).

En resumen, cada modelo genera un vector de probabilidades pd = (pd,
pos, pd, neu, pd, neg) para cada documento d, sumando dicho vector al. La
etiqueta asignada es la clase con la probabilidad méas alta. De esta manera, la
clasificacion final de cada noticia siempre corresponde a la categoria que €l
model o calcula como la mas probable (anexo C).

3.3. Muestra seleccionada

Como resultado del proceso de muestreo® y validacion humana, se conformo
un conjunto de 481 articulos de noticias econdémicas de Ecuador, publicados
entre 2019 y 2025. Estas piezas informativas cubren dimensiones clave de la
coyuntura nacional.

Cada articulo fue clasificado manualmente en una de tres categorias
de sentimiento: positivo, negativo o neutro, atendiendo al tono predominante
del texto y a sus implicaciones economicas. Se asigno la etiqueta positivo a
noticias que resaltaban indicadores favorables, como el incremento del PIB o
el dinamismo de |as exportaciones; |a etiqueta negativo se asocid con informes
de recesion y crisis sectoriales; mientras que la categoria neutro correspondio
atextos de caracter informativo o descriptivo sin valoracion explicita.

Al contar con una referencia establecida por codificacion humana, fue
posible comparar el desempefio de |os clasificadores autométicos frente a un
estandar de calidad semantica.

3.3.1. Bloguede alta incertidumbre (aprendizaje activo)

Dado un vector de probabilidades p (y | X), se emplean criterios clasicos de
muestreo por incertidumbre:

« Least-Confidence (LC): LC(z) = 1 — méax,p(y | z), que seleccionains-
tancias en las que el model o presenta menor confianza en su prediccion
mas probable.

« Margen: Ma’r'gin(s z) = p)(z) — p)(x), donde p(1)y p(z) representan
las dos probabilidades de clase mas altas; un margen pequefio indica
ambigledad en la clasificacion.

® El muestreo se realizo mediante un disefio estratificado y balanceado por clase, en el que cada grupo
de sentimiento (negativo, neutro y positivo) aporté proporcionalmente a total de la muestra. Este es-
quema reduce la varianza del estimador respecto a un muestreo aleatorio simple y garantiza precision
equivalente entre clases; se establecié un tamafio aproximado de 120 observaciones por clase con un
nivel de confianza del 95 %.
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* Entropia H x) =— Zyp<ay | a:) logpggt/ | ), que mide laincertidumbre
general tomando en cuenta toda la distribucion de probabilidad sobre
las clases.

Seleccionar instancias con p.x intermedio como 0,50-0,70 equivale
a una alta incertidumbre bajo LC y margenes reducidos, es decir, casos cer-
canos a la frontera de decision. La utilidad comparada de estas medidas y
su desempefio en escenarios de aprendizaje activo han sido estudiadas en la
literatura especializada de aprendizaje automético (ML) (Nguyen et al., 2022).
Adicionalmente, la correccion de sesgos derivados de muestreos activos puede
abordarse mediante técnicas de aprendizaje activo ponderado por importancia
(importance weighted active learning), que ajustan la estimacion de riesgo
parareflegar fielmente ladistribucion poblacional (Beygelzimer et al., 2009).

3.4. Evaluacion de modelos

La evaluacion de los modelos de clasificacion en el andlisis de sentimientos
requiere un conjunto de métricas que capture tanto la precision global como
el desempefio diferenciado por clase y la calibracion de las probabilidades
predichas. Para €ello, se construy6 un conjunto de validacion compuesto por
200 noticias econdmicas de Ecuador, cubriendo el periodo 2019-2024, las
cuales fueron etiquetadas manual mente por dos codificadores independientes
bajo un esquema tricotémico (positivo, negativo, neutro).

Sobre esta base, se emplearon métricas estandar en laliteratura de apren-
dizaje automético y NLP, tales como accuracy, precision, recall, F1-score, asi
como la matriz de confusion, el Brier scorey el expected calibration error
(ECE).

El accuracy refleja la proporcion de aciertos totales del modelo res-
pecto al nimero de observaciones, siendo una métricaintuitiva pero limitada
en escenarios con clases desbalanceadas (Powers, 2011). Para superar esta
restriccion, se consideraron el precision y el recall, que evalUan respectiva-
mente la capacidad del modelo de evitar falsos positivos y falsos negativos.
L a combinacion de ambas se sintetiza en el F1-score.

Adicionalmente, se reporta el F1-macro, que otorga el mismo peso a
cada clase independientemente de su frecuencia, y el F1-weighted, que pondera
los resultados segun el soporte de cada clase. Estas métricas permiten evaluar
larobustez del modelo en contextos de distribucidn heterogénea de etiquetas.

Para evaluar la calidad probabilistica de las predicciones, se incluyen
meétricas de calibracion. El Brier score mide el error cuadrético medio entre
las probabilidades pronosticadas y |0s resultados observados, de modo que
valores mas bajos reflegjan una mejor calibracion (Brier, 1950). De forma
complementaria, el expected calibration error (ECE) estima la discrepancia
promedio entre las probabilidades predichas y las frecuencias observadas,
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proporcionando una medida agregada de la calibracion del modelo (Guo et

al., 2017) (tabla 1).

Tabla 1. Resumen de métricas de evaluacion

Métrica Descripcion I nter pretacion
Proporcion de predicciones Mide desempefio global:
Accuracy correctas sobre el total de - ;
. facil de interpretar.
observaciones.
g Porcentgje de predicciones Eval Gia capacidad de evitar
Precision positivas que son realmente i
falsos positivos.
correctas.
Porcentaje de casos positivos Evalla capacidad de evitar
Recall : o )
correctamente identificados. falsos negativos.
F1-score Media armonica de precision y Balance entre precision y
recall. recall.
Promedio del F1 por clase con Evalla equidad entre
F1-macro . .
igual peso. categorias.
Fi-weighted Pr,omedlo de_I F1 ponderado por el A_j us_ta eI_ Ilzl ala
numero de ejemplos. distribucion de clases.
Matriz de Distribucién de aciertosy errores  Permite ver qué clases son
confusion por clase. mas confundidas.
Brier score Error cuadratico medio entre Evalla calibracion
probabilidades y resultados reales. probabilistica (| mejor).
Diferencia entre probabilidades Evallasi las
ECE predichas y frecuencias probabilidades son

observadas.

coherentes (| mejor).

Elabor acién: autores

3.5. Construccion del indice

La construccion del indice de sentimiento economico (ISE) sigue latradicion
metodol 6gica de los indices derivados de noticias econdmicas, en particu-
lar los enfoques de Shapiro, Sudhof y Wilson (2020) y Baker et al. (2016),
quienes proponen la agregacion temporal de puntajes obtenidos a partir de
textos periodisticos y su posterior normalizacion para facilitar la interpreta-

cion comparativa.

Sea el conjunto de noticiasi =1, ..., N, cada una con marca temporal
7; (dia calendario) y un puntaje continuo de sentimiento s; € R. Este puntgje
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corresponde a la salida del clasificador de sentimientos y se define como la
diferencia entre |a probabilidad de sentimiento positivo y negativo:

$i = prObpos,i - prObneg,i’ 8i € [_1’ 1]

Se denota a T al conjunto de dias del periodo de estudio y por
I = {i : ; = t} al conjunto de noticias en €l diat, con tamafio n; = |I;|. El
indice diario bruto se obtiene como |la media aritmética de |os puntajes de las
noticias en cada diat:
Sp =L

n ,L'eIt Sl, tET,nt Z ].

Con €l fin de facilitar la interpretacion temporal y permitir compa-
raciones relativas, se normaliza la serie respecto a su promedio muestral,
siguiendo un procedimiento estandar en la literatura de indices de noticias
(Baker et al., 2016; Shapiro, Sudhof & Wilson, 2020). Sea

S = # ZteT* St

la media de |os val ores observados en el periodo de referenciaT”, con
* * , . . .
D" =|T"|. El indice normalizado se define como:

ISE, = 50 + (St _ §)

De este modo, el valor de referencia 50 corresponde al promedio del
periodo analizado: valores ISE; > 50 indican un tono mas positivo que €l
promedio, mientras que ISE; < 50 reflejan un tono més negativo. Laeleccion
de la base 50 responde a criterios de interpretabilidad, en linea con préacticas
similares en indices de incertidumbre y sentimiento.

Para capturar la tendencia subyacente y atenuar la volatilidad de corto
plazo, se calcularon medias moviles simples con ventanas completas de 7 y
30 dias:

MA(t) = + S0 ISE,;, ke {7,30}

Estos suavizadores permiten distinguir la dinamica semanal (corto plazo)
y la dindmica mensual (mediano plazo) del indice.

Finalmente, se incorpor6 una medida de volatilidad que reflgjala esta-
bilidad del tono informativo. Esta se calcula como la desviacion estandar
muestral del indice en una ventana movil de 30 dias:
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Vols(t) = \/ 507 L o0ISEej — L 130)?
Donde

ISEi30 = 5 Y10 ISEi;

4. RESULTADOSY DISCUSION
4.1. Resultados de evaluacion

Latabla 2 muestra | os resultados de las métricas de evaluacion obtenidas
paralos tres enfoques comparados: el modelo basado en |éxico de referencia
(VADER), un transformador multilingiie (mBERT) y un modelo entrenado
especificamente para el espariol (PySentimiento).

En primer lugar, el modelo VADER, disefiado originalmente para el
anélisis de textos en inglés, mostré limitaciones evidentes al aplicarse a noti-
cias economicas en espafnol. Alcanzo6 una precision del 43,28%, mientras que
su Fl-macro (= 0,38) refleja un bajo equilibrio entre clases. En particular, la
matriz de confusion reflejo dificultades en la deteccion de la clase neutra, |o
que limita su aplicabilidad en contextos multiclase.

Por su parte, el modelo MBERT, basado en transformadores multilin-
giies, alcanzo6 una exactitud de 48,4% y un F1-macro de 0,391. Su principal
fortaleza se observo en la clasificacion de noticias negativas (Recall = 0,99),
aunque mostré incapacidad para identificar la clase neutra (Precision y Recall
= 0,00). Esto evidencia un sesgo hacia polaridades extremas, restringiendo su
utilidad para la construccion de un indice balanceado.

En contraste, el modelo entrenado especificamente para el espafiol,
PySentimiento, alcanz6 un desempefio claramente superior. Obtuvo una exac-
titud de 85,5% y un F1-macro de 0,858, logrando un adecuado balance entre
categorias. A nivel desagregado, |a clase negativa obtuvo un F1 de 0,90, la
neutrade 0,83 y la positiva de 0,84. En términos de calibracion probabilisti-
ca, presentd un Brier score de 0,12, considerablemente menor al de los otros
modelos, y un expected calibration error (ECE) de 0,19.

Con base en estas evidencias, se seleccion6 PySentimiento como modelo
de referencia para la elaboracion del indice de sentimiento economico.
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Tabla 2. Resultados de desempefio de los modelos

Modelo Accuracy F1-macro Brier score ECE
VADER 0,4328 0,3850 0,2195 0,1260
MBERT 0,4843 0,3914 0,2065 0,0553
PySentimiento 0,8553 0,8575 0,1210 0,1944

Elabor acién: autores

4.2. Resultados de los datos clasificados por probabilidades

El corpus de noticias econdmicas procesado con el model o seleccionado per-
mitio asignar, para cada observacion, un puntaje continuo de sentimiento, una
etiqueta discretay las probabilidades asociadas a cada clase. En latabla 3 se
presenta un extracto de diez observaciones que ilustra el formato final de los
datos. Para cada noticia se reportalafecha de publicacion, el texto original, el
puntaje continuo (S), |a etiqueta de sentimiento resultante y las probabilidades

estimadas para las clases positiva, neutray negativa.

Tabla 3. Muestra de noticias clasificadas

Fecha Noticia Score Etiqueta P(Pos) P(Neu) P(Neg)

Tras el cierre del periodo de
inscripcion de...

El trabajo debe ser pensado
2019-01-02 enlasfamiliasderecursos  -0,696 Negativo 0,024 0,257
limitados...

El alza de precios de la
gasolinay del diésel...

Regresa a la contienda
2019-01-07 politicaelectoral luego del  -0,640 Negativo 0,018 0,323
juicio...
Construccion de planta Bajo

2019-01-02 0,071 Neutro 0,121 0,830

2019-01-04 -0,941 Negativo 0,005 0,048

2019-01-14 Alto fue ineficiente. . -0,920 Negativo 0,005 0,068
BIESS busca revalidar
2019-01-14 liderazgo en préstamos 0,249 Positivo 0,316 0,617

hipotecarios...

Negocios en el area
2019-01-14 turistica, lanuevatendencia 0,629 Positivo 0,652 0,326
de emprendimientos...

0,049

0,720

0,947

0,659

0,926

0,067

0,022

Elabor acién: autores
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Ademéas de la clasificacidn de cada noticia en categorias de sentimiento,
se evaluod la consistenciainternadel modeloy el nivel de confianza asociado
a las predicciones (tabla 4). En todos los casos, |a etiqueta final asignada a
las noticias correspondio a la clase con mayor probabilidad estimada por el
modelo. Esto confirmala consistenciainterna del procedimiento de etiquetado
probabilistico.

En cuanto ala confianza de las predicciones, se calcul6 como |a proba-
bilidad maxima asignada por el modelo ala clase predicha para cada noticia,
es decir, para cada observacion se considero |a probabilidad mas alta entre las
tres categorias (positivo, neutro, negativo). El valor promedio de esta proba-
bilidad maxima fue 0,701, indicando que, en promedio, el modelo asigna un
70,1% de certeza a la clase seleccionada.

Finalmente, el andlisis de cobertura segun distintos umbrales de pro-
babilidad permite identificar la proporcion de observaciones que cumplen
con niveles minimos de confianza. En este sentido, un 76,7% de las noticias
clasificadas al canzaron una probabilidad maxima mayor o igual a 0,6, o que
respalda la robustez del proceso de clasificacion.

Tabla 4. M étricas de coherencia y confianza en las predicciones

I ndicador Valor
Coherencia etiqueta 100 %
Confianza promedio 0,701

Cobertura pmax > 0,6 76,7 %

Elabor acién: autores

4.3. Indice de sentimiento econémico (I SE)

A partir de laclasificacion individual de las noticias econdmicas, se construyo
la serie diaria del indice. Para cada fecha con observaciones disponibles, se
reporta

» el numero de noticias procesadas (n);

» ¢l valor del indice bruto (1SE);

» laconfianza media de las predicciones (conf_media);

» ¢l indice normalizado a base 50 (norm);

* las medias movilessimplesde 7y 30 dias (M A;, MAsy), Yy

» lavolatilidad de 30 dias (Vols), definida como la desviacion estandar
del indice en dicho horizonte.
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Latabla 5 muestra un extracto representativo de la base de datos. Este
formato permite observar, para cada dia calendario, la cobertura periodistica
y la estabilidad relativa de la serie. En particular, el nimero de noticias (n)
variaentre 2y 9 por dia. Los valores del indice normalizado se concentran en
torno a 50 (figura 1), pero muestran fluctuaciones que son suavizadas por las
medias moviles. Lavolatilidad de 30 dias, en cambio, evidencia periodos de
mayor inestabilidad del tono noticioso.

Tabla 5. Muestra de datos del indice de sentimiento econdmico

Fecha | SE r(rig(rj]:ca norm MA; MAsy Vols
2019-02-09 62,49 0,60 50,50 54,39 53,35 0,182
2019-02-11 54,37 0,82 50,17 54,73 53,64 0,182
2019-02-12 55,36 0,63 50,21 54,64 54,48 0,179
2019-02-13 56,31 0,64 50,25 55,67 55,10 0,178
2019-02-14 54,23 0,71 50,16 55,28 55,07 0,168
2019-02-15 50,79 0,68 50,03 55,57 54,75 0,171
2019-02-16 49,80 0,74 49,99 54,76 54,75 0,169
2019-02-18 55,68 0,58 50,22 53,79 54,52 0,171
2019-02-19 59,17 0,68 50,15 54,46 55,12 0,170
2019-02-20 53,74 0,70 50,14 54,22 55,28 0,168

Elabor acién: autores

Figura 1. Serie completa del indice normalizado (2019-2025)

Elaboracién: autores
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En lafigura 2 se observa que el indice experimenta caidas pronuncia-
das en episodios de crisis o incertidumbre, como el paro nacional de 2019,
la cuarentena de 2020, el paro nacional de 2022 o la crisis politica de 2023
asociada con el asesinato del candidato Fernando Villavicencio y los episodios
de apagones nacionales de 2024. Estas caidas reflejan un incremento en la
proporcion de noticias negativasy en el tono pesimista de la prensa econdmica.

En contraste, se identifican picos positivos en momentos de expectativa
favorable o de estabilidad politicarelativa, como lavictoria electoral de Daniel
Noboa en 2023 y €l inicio de su segundo mandato en 2025. Estos ascensos
sugieren un desplazamiento temporal hacia noticias de tono optimistay un
aumento de la confianza en la coyuntura econémica.

Figura 2. Indice con media movil de 30 dias

Elaboracién: autores

4.4. Correlaciones dinamicas entre el indice de sentimiento econémico y
los indicadores de expectativas y confianza

L os resultados del andlisis de correlacion dinamica, presentados en latabla 6,
indican que el ISE mantiene altas y variadas correlaciones con |os diferentes
tipos de indicadores analizados, confirmando su capacidad de sintesis'® (ane-
X0 E).

10 El indice de confianza del consumidor (ICC) y el indice de expectativas de la economia (IEE) son
elaborados por € Banco Central del Ecuador (BCE) a partir de encuestas mensuales de percepcion
aplicadas ahogaresy empresas, respectivamente. El indice de actividad empresarial no petrolera (I1AE-
NP) es una herramienta estadistica construida mediante una metodologia de indicadores compuestos
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El I SE muestra sus vinculos més fuertes con los indicadores de percep-
cion. Las correlaciones maximas con el indice de confianza del consumidor
(ICC) (p = 0,76) y €l indice de expectativas de la economia (IEE) (p = 0,68)
son las mas elevadas.

En el &mbito de |a actividad economica, el | SE mantiene correlaciones
significativas tanto con el indice de actividad empresarial no petrolera (IAE-
NP) del Centro de Estudios Fiscales (2010) (» = 0,68) como con las ventas
totales registradas por el Servicio de Rentas Internas (p = 0,72). Estas rela-
ciones evidencian que el sentimiento noticioso no solo refleja el estado de
animo de los agentes, sino que también acompana |os ciclos de expansion y
contraccion de la actividad econdmica, actuando como un posible indicador
coincidente y potencialmente anticipador de su evolucion.

La correlacion maxima con el U-Index de Romero et al. (2025) es de
p = 0,59. Aunque es la correlacion més baja del conjunto, su valor positivo
indica que, durante el periodo de estudio, las fluctuaciones en el sentimiento
economico (ISE) y en la incertidumbre (U-Index) se movieron, en ciertos
momentos, en la misma direccion. Este resultado puede reflegjar periodos de
alta volatilidad donde tanto las noticias como la incertidumbre aumentaron
simultaneamente.

Este hallazgo muestra que el |SE captura variaciones sincronizadas con
el animo economico reflejado en los indicadores de confianza y expectativas.
Sin embargo, larelacion entre el sentimiento mediético y la situacion econo-
mica no debe interpretarse en términos causales, ya que ambos fendmenos
pueden influirse mutuamente. En economias pequefias como |la ecuatoriana,
las noticias pueden amplificar el tono econdmico existente o reaccionar ante
él, generando una relacion bidireccional entre la percepcion y la coyuntura.

gue mide el comportamiento empresarial del pais, mientras que las ventas totales provienen del Servi-
cio de Rentas Internas (SRI) y reflejan la evolucion agregada de todas las actividades economicas re-
gistradas. Finalmente, el U-Index es un indicador experimental de incertidumbre econémicay politica
desarrollado por la Universidad San Francisco de Quito.
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Tabla 6. M&ximos de correlaciones dindmicas (ventana 12 meses),
periodo 2022-2025

Variable Correlacion maxima (p)
Percepcion y confianza
indice de confianza del consumidor (I1CC) 0,76
indice de expectativas de la economia (IEE) 0,68
Actividad econémica
indice de actividad empresarial no petrolera (IAENP) 0,68
Ventas totales 0,72
Incertidumbre politica-econémica
U-Index de incertidumbre y politica (Ul) 0,59

Elaboracién: autores

4.4.1. Correlaciones dinamicasy capacidad anticipadora del |1SE

Con €l fin de evaluar la posible capacidad anticipadora del indice de sentimien-
to econdémico (ISE) frente a los principales indicadores macroeconémicos y
de percepcion, se amplid el analisis de correlaciones dindmicas incorporando
adelantos y rezagos del ISE en el rango de —3 < k< +3 meses, utilizando una
ventanamovil de 12 meses. Latabla 7 presenta |l os val ores maximos de corre-
lacion observados, el desfase correspondiente y el mes en el que se alcanzé
dicho valor.

L os resultados muestran que las correlaciones mas el evadas se presentan
cuando el | SE se adelanta respecto alos indicadores de actividad econémica.
En particular, larelacion con el indice de actividad empresarial no petrolera
(IAE-NP) alcanza un valor maximo de p = 0,88 cuando el ISE se adelanta un
mes (julio de 2025), |0 que sugiere que el sentimiento captado en las noticias
econdmicas antecede parcialmente la evolucion de la actividad empresarial.
De forma complementaria, las ventas totales muestran una correlacion con-
temporanea de p = 0,72, 1o que indica que el |SE también refleja de manera
coincidente los ciclos de la actividad comercial y productiva

En contraste, las correlaciones con los indicadores de percepcion, el
indice de confianza del consumidor (ICC) y el indice de expectativas economi-
cas (IEE) son menoresy presentan rezagos positivos, con val ores maximos de
p =0,67y p=0,46, respectivamente. Este resultado sugiere que los cambios en
la confianzay las expectativas de | os agentes tienden a seguir los movimientos
del sentimiento econémico expresado en los medios, en lugar de anticiparlos.

Por su parte, la relacion con el U-Index de incertidumbre politicay
econdmica es principamente contemporanea (p = 0,60 en marzo de 2025),
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reflejando que los episodios de mayor incertidumbre y el tono informativo
negativo tienden a coincidir temporal mente.

Tabla 7. Méaximo de correlacion dinamica por indicador y mes (ventana
de 12 meses; 2022-2025)

Variable Rezago p max Mesmax. Interpretacion

I SE anticipala actividad no petrolera
(lead)

| SE rezagado frente a la confianza del

IAENP -1 0,88 2025-07

ICC 2 0,67 2025-01 :
consumidor (lag)

|EE 3 046 202503 |SE rezagado frentealas expectativas
empresariales (lag)

U-Index 0 060 2025-03 Relacion contemporanea con I'a _
incertidumbre politicay econémica

Ventas 0 0,72 2023-11 Relaciéon contemporanea con las ventas

Notas: Un rezago negativo indica que el ISE se adelanta a indicador (lead).
Las correlaciones se calcularon con una ventana mévil de 12 meses.
Elabor acion: autores

5. CONCLUSIONES

La construccion del indice de sentimiento econdmico (I SE) a partir de noticias
nacional es permite disponer de unamedida alternativay de altafrecuenciade
las percepciones econdmicas captadas en los medios de comunicacion. Los
resultados de esta investigacion evidencian tres conclusiones principales.

En primer lugar, el andlisis comparativo de modelos confirmé laimpor-
tancia de utilizar herramientas linguisticas adaptadas al idioma predominante
del corpus. Mientras que los enfoques | éxicos o multilingties (como VADER o
MBERT) mostraron limitaciones notorias en laidentificacion de noticias neu-
trasy en lacalibracion de probabilidades, el model o entrenado especificamente
para espainol (PySentimiento) alcanz6 una exactitud del 86 % y un F1-macro
de 0,86. Estos resultados evidencian un mejor balance en la clasificacion de
categorias y una mayor coherencia probabilistica, |0 que justifica su eleccion
como base metodol 0gica para la construccion del |SE.

En segundo lugar, la serie del indice muestra capacidad de respues-
ta frente a episodios coyunturales de relevancia econémicay politica, tales
como paros nacionales, elecciones presidenciales y crisis de gobernabilidad.
L os descensos abruptos durante la cuarentena de 2020 o tras el asesinato de
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un candidato presidencial en 2023 reflejan un tono marcadamente negativo,
mientras que las recuperaciones observadas en momentos de transicion poli-
tica (por gemplo, la eleccion y posterior consolidacion de Daniel Noboa en
2023-2025) evidencian el papel de las expectativas en el comportamiento del
sentimiento mediatico.

En tercer lugar, el analisis de correlaciones dindmicas muestra que €l
| SE mantiene asociaciones estadisticamente relevantes tanto con indicadores
de percepciones de los agentes como con medidas de actividad economica.
En particular, se registraron valores maximos de p = 0,68 con el indice de
expectativas economicas (IEE), de p = 0,76 con el indice de confianza del
consumidor (ICC) y correlaciones significativas con el indice de actividad
economicamensual (p = 0,68). Estos resultados sugieren que el ISE constitu-
ye una medida sintética del estado animico de los agentes, capaz de reflgjar
componentes prospectivos y, al mismo tiempo, anticipar la dinamica de la
coyuntura presente.

Finalmente, |os hallazgos respaldan que el | SE puede convertirse en un
insumo complementario para el anélisis macroecondmico y la formulacion
de politicas. El indice ofrece sefiales de alta frecuencia que permiten captar
cambios abruptos en la percepcion de |os agentes y su propagacion temporal.
En funcién de su robustez, el | SE fue seleccionado como medida de referencia
en este estudio. Si bien los resultados muestran una relacion dinamica signi-
ficativa con los principales indicadores economicos, el anélisis no pretende
establecer una relacion causal, sino documentar comovimientosy sincronias
entre el tono informativo y la coyuntura. En este sentido, el 1SE debe enten-
derse como un instrumento descriptivo y complementario, cuyo valor radica
en ofrecer sefiales tempranas y de alta frecuencia sobre el &nimo econdmico
agregado.

Cabe sefiaar que larelacion entre el sentimiento noticioso y la econo-
mia es bidireccional: |os acontecimientos economicos influyen en la narrativa
mediética, pero, a su vez, el tono de las noticias puede amplificar o atenuar
las expectativas de |os agentes. Esta endogeneidad es inherente al fenomeno
informativo y representa un desafio metodol 6gico comun en este tipo de estu-
dios. En adelante, sera pertinente profundizar en esta interaccion mediante
pruebas de causalidad temporal, model os de vectores autorregresivos estruc-
turales (SVAR) o0 esquemas de frecuencia mixta que permitan identificar la
direccion predominante de los efectos. Asimismo, se recomienda integrar este
tipo de indices con model os econométricos de mayor complegjidad, como los
de factores dinamicos de frecuencia mixta (Algaba et al., 2023) o los indica-
dores de incertidumbre de politica econdmica (L oughran & McDonald, 2011),
y evaluar su capacidad predictiva en esquemas de nowcasting de la actividad
economica.
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Anexo B. Promedios diariosy mensuales por diarioy afo

Diario Afo Promedio mensual
2019 48
2020 103
2021 57
Diario Expreso 2022 89
2023 139
2024 183
2025 237
2019 6
2020 2
2021 6
Diario Los Andes 2022 1
2023 2
2024 4
2025 3
Ecuavisa 2025 12
2021 105
2022 90
El Mercurio 2023 87
2024 58
2025 65
2019 104
2020 12
. 2021 14
El Telégrafo 2022 1
2024 12
2025 10
2020 2
2021 2
Extra 2022 2
2023 2
2024 5
2025 8
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Diario Afo Promedio mensual
2021 13
2022 15
La Republica 2023 21
2024 16
2025 23
2019 16
2020 13
2021 8
La calle Media 2022 20
2023 10
2024 4
2025 3
Metro Ecuador 2025 2
2019 88
2020 108
2021 106
Primicias 2022 127
2023 170
2024 239
2025 166
Teleamazonas 2025 16
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Anexo C. Diagrama de flujo de los modelos
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Anexo D. Diagrama de flujo de seleccidn de noticias
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Anexo E. Comparacion del | SE con indicadores de coyuntura
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1. INTRODUCTION

Money matters for how an economy functions. In afully dollarized regime, the
absence of a national currency changes the consequences of money creation,
liquidity provision, and macroeconomic adjustment. This paper examines how
dollarization works in Ecuador, one of the few fully dollarized countries with
an operational central bank, and describes how monetary aggregates evolve
when the central bank cannot issue a domestic currency.

The central question of this paper is: How does money creation opera-
te in a dollarized economy, and what institutional and financial mechanisms
determine its stability? In this context, the paper aims to make three key con-
tributions. First, it proposes a conceptual balance-sheet framework, grounded
in the money view literature, that adapts the concept of monetary hierarchies
to dollarized settings. Second, it clarifies the distinction between high-powe-
red money (HPM) and domestically generated liquidity, and defines leverage
metrics that trace the transmission of liquidity across sectors. Third, it draws
policy-relevant implications for equilibrium conditions, vulnerabilities, and
the sustainability of dollarization.

The central bank’s balance sheet will be the main tool to understand
how the monetary system functions in Ecuador. It will be used to examine
the basic equilibrium conditions for macroeconomic stability under dollari-
zation, including the intrinsic link between the balance of payments and the
domestic monetary system, as reflected in the relationship between primary
and secondary money creation.

Methodologically, the paper combines a theoretical balance-sheet
approach with detailed institutional mapping and empirical examples. The
analysis relies on central bank accounting identities, leverage metrics, and
the interaction between primary, external money creation, and secondary,
domestic money creation.

The aim of this paper is to set the stage for further discussion on how
dollarization functions under different institutional frameworks, using Ecuador
as a blueprint. This discussion may be useful to better understand the func-
tioning of other dollarized economies or to highlight key considerations for
countries contemplating a transition to dollarization. Policymakers, investors,
and analysts alike may benefit from afoundational framework on how dollari-
zation works, understood through the lens of money flows. Understanding how
and why monetary aggregates move and interact with the broader economy can
help identify early vulnerabilitiesin the system. Policymakers may find useful
concepts to help fine-tune policy decisions and obtain desired and predictable
results. The same goes for multilateral institutions that strive to design support
policies as part of broad financial arrangements. Investors may benefit from
a deeper understanding of the nuances of the economy’s monetary plumbing
and the ways in which different risks are accumulated or addressed over time.
A robust blueprint of the interlinkages between the balance of payments, and
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the monetary and financial sectors may enhance the overall understanding
of the economy and the identification of macroeconomic risk accumulation.

This paper seeks to define the plumbing beneath monetary dynamics
within adollarized economy, taking Ecuador as an example. It |eaves important
guestions planted yet unaddressed. These future topics for discussion include
different institutional arrangements of a dollarized economy, expanding the
framework to understand the monetary impact of persistent fiscal deficits or
sovereign defaults, or assessing the risks that could be associated with different
levels of monetary leverage in the economy, to name a few.

This study’s findings emphasize that monetary stability in dollarized
economies depends on the relationship between high-powered money and
domestic money, and highlight how domestic monetary leverage, driven by
central bank credit, cross-holdings, and domestically financed fiscal spending,
can decouple from external inflows and generate risks that traditional indica-
tors may fail to capture.

Moving away from the rigid mechanics of the money multiplier (M = Bm)
and the classical quantity theory, this paper dissects the monetary plumbing
of a dollarized economy through a rigorous balance-sheet approach. Rather
than modeling price levels via aggregates, the analysis maps the structural
conditions under which liquidity is generated, absorbed, and |everaged across
sectors. By adapting the money view framework, the study formalizes a cri-
tical hierarchy between “high-powered money” and “domestic money”. This
distinction is vital to expose how secondary money creation can dangerously
decouple from external inflows (seen in this paper as primary money creation),
revealing systemic vulnerabilities that traditional metrics fail to capture.

The paper is organized as follows. Section 2 reviews the literature on
money creation, financial hierarchies, and dollarized regimes. Section 3 pre-
sents Ecuador’s institutional and monetary framework. Section 4 develops
the accounting framework and the measures of monetary |leverage indicators
used to track monetary dynamics and applies the framework to Ecuadorian
data and discusses the policy implications. Section 5 concludes.

2. LITERATURE REVIEW
2.1. The Creation of Money in the Modern Economy

Banks play a central role in the creation of money in the modern economy.
Jakab and Kumhof (2015) describe the traditional intermediation of loanable
funds (ILF) model, where banks are seen as intermediaries that facilitate the
transfer of real savings from savers to borrowers. This process begins with
banks collecting deposits from one party and concludes with the extension
of these saved funds as loans to another. However, the reality of modern
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banking operations diverges significantly from this view. The principal role
of contemporary banksis not merely the redistribution of pre-existing savings
but the creation of money. Thisis achieved through the issuance of loans that
simultaneously generate corresponding deposits in the borrower’s account.

When a bank issues a new loan to a non-bank customer, say customer
X, itisessentially creating new money. This materializes with anew entry on
the asset side of the bank’s balance sheet representing the loan to customer X,
coupled with a parallel entry of an equal size on the liability side, indicating
a deposit in customer X’'s name. This new money can be used by customer X
to make any payments he needs in the real economy. This dual entry system
ilustrates that the bank generates deposits at the moment of lending, without
the need for intermediating or reallocating existing real resources from other
economic agents. Secondary money creation cannot go ad infinitum, however.
Accounting rules, capital requirements, macroprudential regulations, reserve
requirements, demand for credit, and risk management will create limits to
secondary money creation.

Secondary money creation does not necessitate the diversion of resources
from other uses or agents but merely requires the wider economy’s acceptance
of the newly created deposits as avalid form of payment for goods and servi-
ces. The seamless acceptance of these bank-created deposits is underpinned
by their status as the predominant medium of exchange in modern economies,
effectively functioning as money. This money, however, has purchasing power
only ininternal transactions, and is not useful to make payments abroad. Thus,
contrary to the ILF model’s premise, banking involves the direct creation of
new money, highlighting a significant departure from the traditional notion
of financial intermediation.

The understanding of how banks create money through their lending
processes is recognized by central bank authorities and policymakers globally.
Jakab and Kumhof (2015) highlight this concept by citing a variety of sources:

The fact that banks create their own funds through lending is acknowledged in
descriptions of the money creation process by leading central banks and poli-
cymaking authorities. The oldest goes back to Graham Towers (1939), the then
governor of the Central Bank of Canada: “Each and every time a bank makes
aloan, new bank credit is created—new deposits—brand new money.” Berry,
Harrison, Thomas, and de Weymarn (2007), staff at the Bank of England: “When
banks make |oans, they create additional depositsfor those that have borrowed the
money.” Keister and McAndrews (2009), staff economists at the Federal Reserve
Bank of New York: “ Suppose that Bank A gives a new loan of $20 to firm X...
Bank A does this by crediting firm X's account by $20. The bank now has a new
asset (the loan to firm X) and an offsetting liability (... firm X's deposit at the
bank).” Bundesbank (2012) [trandlation by the authors]: “How is deposit money
created? The procedureis equivalent to the creation of central bank money: Asa
rule, the commercia bank extends aloan to a customer and credits the correspon-
ding amount to his deposit account... The creation of deposit money istherefore
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an accounting transaction.” Mervyn King (2012), former Governor of the Bank
of England: “When banks extend loans to their customers, they create money
by crediting their customers’ accounts.” Lord Adair Turner (2013), former head
of the UK Financial Services Authority: “Banks do not, as many textbooks still
suggest, take deposits of existing money from saversand lend it out to borrowers:
they create credit and money ex nihilo—extending a loan to the borrower and
simultaneously crediting the borrower’s money account.” (p. 6)

When a bank grants aloan, such as consumer credit, it does not dispen-
se cash but rather credits the borrower’s account with a deposit equal to the
loan amount, effectively creating new money. This mechanismisdepictedin a
simplified manner in a hypothetical balance sheet (Figure 1), which illustrates
the impact of new lending on various economic sectors (McLeay & Thomas,
2014). Figure 1 highlights that the issuance of a new loan resultsin an increase
in both the assets (represented by additional deposits) and liabilities (due to the
new loan) of the borrower, who may represent both households and companies.
This simultaneous increase in assets and liabilities on the borrower’s balance
sheet signifies the creation of new broad money. The commercial banking
sector experiences a growth in its balance sheet, with parallel increases in
new money (liabilities) and |oans (assets).

The preceding does not mean that all the deposits available to the bank
at agiven point in time are created by lending. Deposits can increase when the
bank attracts new clients or when existing clients receive transactions from
other agents in the economy, such as the public sector or from abroad. These
flows increase the bank’s liquid assets, either as cash, assets abroad, or reserves
at the central bank. The additional liquidity enhances the bank’s capacity to
extend further credit, thereby creating more deposits. Therefore, it's crucial
to recognize that the actual dynamics may |lead to discrepancies between the
volume of deposits and lending due to several influencing factors, which are
elaborated upon in subsequent discussions.
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Figure 1. Modern Understanding of Money Creation
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The creation of new broad money does not immediately alter the quantity
of central bank money, often referred to as base money. In devel oped banking
systems, such as the U. S., the accumulation of deposits may require banks
to increase their holdings of central bank money to meet potential customer
withdrawals or facilitate interbank payments (Deutsche Bundesbank, 2017). In
such settings, central bank reserves typically do not constrain bank lending or
the creation of deposits, given that central banks supply reserves on demand in
exchange for eligible bank assets. This financial-sector money is used by banks
to meet liquidity requirements at the central bank, provide or lend liquidity
overnight to other banks, or purchase financial assets. This dynamic diverges
significantly in a fully dollarized economy, where the local central bank’s
ability to provide reservesin aforeign currency to private banksis inherently
eliminated, thereby affecting the mechanics of money creation and banking
operations. In a dollarized economy, bank reserves are real economy money
and do bind the ability of private banks to increase credit.

2.2. The Dynamics of Monetary Hierarchiesin the Financial Ecosystem

Not all money is created the same. Different types of money have different
hierarchies. This hierarchical structure of money plays a pivotal rolein unra-
veling the complex network of interactions that characterize the financial
ecosystem. This framework extends beyond mere currency and credit, encom-
passing a broad spectrum of financial instruments. Gurley and Shaw (1960)
delve into the multi-layered organization of monetary systems. Theaim isto

128



highlight the nuanced distinctions among various financial entities, between
physical assets like gold and currency, and conceptual credit instruments. By
examining these layers, the essential dynamics that drive monetary markets
are revealed, emphasizing the critical balance between the palpable nature
of monetary assets and the inherent flexibility of credit mechanisms. Conse-
guently, a pivotal aspect of the monetary hierarchy is the delineation between
money and credit. Pozsar (2014) recognizes that this distinction is far from
academic; it bears significant implications for the realms of financial stability
and policy formulation, with assets higher up the hierarchy being sought during
times of financial uncertainty due to their lower associated risk and superior
liquidity. In dollarization, understanding this distinction becomes essential to
avoid the manifestation or proliferation of systemic risks for the stability of
the entire monetary system.

Mehrling (2012) examines the structured layers of monetary systems
in his analysis of financial hierarchies. At the high point of the monetary
hierarchy stands gold, historically revered as the ultimate settlement medium
In international transactions, particularly during the gold standard era. Its
intrinsic value and universal acceptance secured gold’s dominant position
within the financial hierarchy, making it the benchmark against which all other
forms of money and credit were measured. However, the ongoing evolution of
finance has introduced new layers to this hierarchy, gradually eroding gold’s
once indisputable status. Directly beneath gold’s esteemed position lies the
realm of national currencies, the official legal tender within specific sovereign
domains. These currencies owe their value and acceptance to the trust and
authority conferred upon them by their issuing governments. Representing a
more fluid and accessible monetary form, these currencies contrast sharply
with the tangible value and rigidity of gold. Harari (2014) describes money
as a collective fiction that exists because people believe in its value. Money
Is the most universal and efficient system of trust ever created, as it can be
exchanged for almost anything at any time and place.

Descending further down the hierarchy, adiverse array of credit instru-
ments is encountered, including bank deposits, bonds, and various securities.
These instruments are pivotal in illustrating the deferred payment principle,
which is fundamental to financial systems. They operate as binding commit-
ments to future payment, thereby facilitating a smoother flow of transactions.
This mechanism allows for economic activities to proceed without the imme-
diate need for physical currency exchange, thereby broadening the scope of
financial interactions and increasing overall market liquidity. The value and
acceptance of these instruments are not merely a function of their face value
but are intricately linked to the issuer’s perceived credibility and the overar-
ching stability and resilience of the financial system. This interdependence
underscores the critical role of trust and confidence in the functioning of finan-
cial markets, making these instruments essential in bridging the gap between
present obligations and future fulfillment.
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Currency, as the ultimate means of settlement for domestic transactions,
holds a special place in the hierarchy. For banks settling accounts at the end of
the day, “high-powered money” isindeed the definitive means of settlement.
However, this perspective changes as one moves down the hierarchy. For the
average person or business, bank deposits often serve as the primary means of
settlement, suggesting that deposits (and all above them) could be considered
money, while securities might be viewed as promises of payment of alower
hierarchy. This is somewhat reflected in classic textbook treatments of the
money supply (Mankiw, 2010), albeit with some ambiguity, as evidenced by
the various definitions of money (M1, M2, M3). The perspective shifts again
higher up the hierarchy. For countries settling international accounts, natio-
nal currency has limited utility. Instead, other nations may prefer their own
currency or an international means of settlement, such as gold under the gold
standard, Special Drawing Rights (SDRs) in more modern contexts, or the U.
S. dollar, granting it its position as the reserve currency of the world. Countries
that are unable to settle international transactionsin their own currency often
need to maintain a stock of foreign currency or other instruments such as gold
or SDRs and ensure the ability to acquire them for international settlements.
These holdings represent a country’s international reserves.

The inherent dynamism and fluidity of the monetary hierarchy is a
captivating aspect, as it reflects the capacity for change within the financial
system. The positioning of various financial instruments within this hierarchy
Is not fixed but subject to fluctuations influenced by economic conditions,
regulatory adjustments, and shifts in market sentiment. For example, during
times of financial uncertainty, a“flight to quality” often occurs, where inves-
tors move their resources towards more secure, higher-tier forms of money
(Inci et a., 2011). This phenomenon underscores the reactive nature of market
participants to changing economic landscapes. Additionally, the cyclical natu-
re of credit expansion and contraction plays a significant role in molding the
economic environment. In periods of economic optimism, credit expansion
can stimulate growth by enabling higher levels of investment and consump-
tion. However, when credit growth occurs without adequate risk assessment
or regulatory oversight, it can undermine financial stability. This often reflects
the extension of credit to weak borrowers, the overvaluation of collateral, or
shiftsin market conditions that erode asset values. When the sustainability or
quality of these assets is questioned, market corrections follow, as investors
reassess their value and liquidity. This fluidity within the monetary hierar-
chy highlights the intricate interplay between stability and adaptability in the
financial system (see Figure 2). It emphasizes the importance of supervision
in monitoring and managing the dynamics of financial instruments to maintain
economic stability while allowing for growth and innovation.
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Figure 2. The Hierarchy of Money and Credit and its Expansion M ode
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This hierarchical structure is similar in a dollarized regime, although
simplified. As discussed below, the dollarized nature of the economy simpli-
fies the structure of the central bank’s and private banks' balance sheets. The
highest hierarchy of money will be represented by broad international reser-
ves (defined later in this paper), while the lower hierarchy of money will be
represented by domestic deposits (including those held by banks at the central
bank). Credit-based money creation is undertaken by banks through loans and
interbank investments, and by the government, when it funds fiscal spending
with domestic debt.

3. MATERIALSAND METHODS
3.1. Institutional and Monetary Framework of Ecuador’s Dollarization

3.1.1. Institutional Setup

Dollarized regimes may have different institutional and regulatory setups that
may affect the way these economies work. Thisinstitutional setup will deter-
mine the flow of dollars within the economy, the relationship between different
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sectors, and the relationship between the country and the rest of the world. In
the case of Ecuador, the main characteristics of its institutional setup, which
are relevant to the way the monetary system works, are the following:
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1.

Ecuador has a central bank that holds deposits from both the public and
private sectors on the liability side of its balance sheet. While public
sector entities are required to maintain their funds entirely at the cen-
tral bank, private financial institutions hold a fraction of their deposits
there in the form of reserve requirements. Formal external transactions
between the domestic economy and the rest of the world pass through
the central bank, and the resulting net flow determines changes in the
stock of official international reserves on its asset side.

Some transactions with the rest of the world may not pass through the
central bank. Private banks have assets (available funds and investments)
abroad, which may increase when a client receives atransfer, or which
may be used to settle international transactions on behalf of their clients.
When private banks use foreign accounts to settle these transactions,
there is no impact on the stock of official international reserves, but there
IS an impact on the local deposit base. These external assets, however,
are subject to atax on foreign holdings, which acts as a disincentive to
maintain liquidity abroad.

Ecuador’s main export product is oil, and its commercialization is an
exclusive faculty of the state, as per existing oil-related regulation. Even
though there is private oil production, all oil exports, and hence all oil
revenues, belong to the government.

The public sector is mandated to keep its deposits onshore at the cen-
tral bank. This means that all the foreign flows generated by the public
sector (external debt, oil exports, and others) must be brought onshore.
Private banks have mandatory reserve requirements that must also be
deposited at the central bank (bank reserves) and must meet other liqui-
dity regulations, which also drive deposits to the central bank. All of
these deposits are liabilities on the central bank’s balance sheet and are
used by the central bank to net out domestic transactions, or transactions
with the rest of the world.

Ecuador’s financial system remains somewhat isolated from the glo-
bal financial network, leading to limited integration with international
financial markets. As aresult, foreign savings and investments do not
seamlessly enter the country, restricting their availability to support and
enhance domestic bank credit.

Ecuador does not have developed capital and money markets, so foreign
inflows to invest in domestic securities, including public debt, are vir-
tually non-existent.



7. The government has been, historically, the net supplier of dollars to
official international reserves, through the inflows created by oil exports
and public external debt. The private sector is, usually, a net user of
official international reserve dollars. Since 2024, the contribution to
international reserves by the private sector has been positive. It is still
early to tell if this change is permanent or transitory (Figure 3).

Figure 3. International Reserves Movement
12-Month Rolling Accumulation. December 2014-December 2024

Source: CBE

Thisinstitutional setup isnon-trivial, asit affects the way money-crea-
ting flows work between the economy and the rest of the world and leads to
an intimate relationship between public and private sector liquidity. In Ecua-
dor, official international reserves are centralized at the central bank, as are
the deposits of both public and private sectors (bank reserves). International
reserves are an asset on the central bank’s balance sheet, and these deposits
areitsliabilities.

Dollars that flow from the rest of the world increase the stock of official
international reserves and create domestic deposits in the financial system.
Money that |eaves the system through either public or private channels destroys
domestic deposits and leads to a drawdown of international reserves. Local
financial sector deposits can also be created without impact on the stock of
official international reserves at the central bank, if recipient domestic banks
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decide to leave foreign payments as assets abroad in aforeign financial ins-
titution.

For the purpose of this paper, the analysis treats deposits created by
balance of payments flows as equivalent to primary money creation. But this
IS not the only way in which deposits are created in the financial system. The
vast amount of deposits will actually be generated via secondary money crea-
tion, through bank credit. Deposits will also be created by public spending,
and by investments between banks.

3.1.2. The Central Bank’s Balance Sheet

The flow of money within the country and vis-a-vis the rest of the world can be
understood by analyzing the central bank’s balance sheet. That flow of money
will determine the way the economy is functioning and could help explain
macroeconomic trends and dynamics within the country. For this paper, the
analysis divides the balance sheet into a basic structure of assets and liabilities,
keeping equity accounts on the liability side of the balance sheet for simplicity.

Central bank assets can be divided into external and domestic assets.
Domestic assets refer to the credit that the central bank has given to the trea-
sury, public banks, regional governments, or the private sector. External assets
are international reserves and other external assets, which usually incorporate
the country’s equity contributions to multilateral organizations.

Ontheliability side, the central bank keeps the deposits of the treasury,
social security, regional governments, public enterprises, private financial
sector (bank reserves), public financial sector, other private sector, central
bank titles, and fractional coin.

The central bank’s balance sheet must always be balanced. This means
that any formal transaction that happens inside the economy, or between
domestic and foreign agents, must lead to either a movement of central bank
assets and liabilities in tandem, a movement between central bank liabilities, or
amovement between central bank assets. In any case, the balance sheet must
always remain balanced, respecting the double-entry bookkeeping principle.
Importantly, this does not mean that assets and liabilities are the same, nor that
assets are “made up of” liabilities. While there is a correspondence, central
bank liabilities, such as treasury or banking sector deposits (bank reserves),
should not be confused with central bank assets, such as international reser-
ves. Official international reserves are the balance left on the central bank’s
balance sheet from the country’s inflows and outflows of dollars, and have no
“owner” per se. These are claims against non-residents (the U. S. Fed) held by
the central bank. The deposits held at the central bank by public and private
agents, on the other hand, are claims that residents have on the central bank.

Movements in assets and liabilities: When the public or private sectors
transact with the rest of the world, and these transactions flow into or from
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the economy through the central bank, central bank assets and liabilities will
move in tandem. When money flows into the country, the central bank will
receive fundsin itsinternational reserves and create a corresponding liability.
When money flows out of the economy, the central bank will wire from inter-
national reserves and write off or destroy a domestic liability on its balance
sheet, public or private. In the case of private sector inflows, the liabilities
that the central bank creates (bank reserves) are an asset for a private bank,
which will then also create a new deposit in the private bank’s own balance
sheet (aliability). In the case of private sector outflows, private banks will see
adrawdown of bank reserves (an asset in their balance sheet) and write off the
corresponding domestic deposit (liability) held at their own balance sheets.
Private banks also have offshore liquid assets that can be used to complete
transactions of their clients with the rest of the world. These transactions would
not flow in or from the economy through the central bank and thus would not
impact official international reserves nor central bank liabilities. A payment
made to a private bank that is left offshore will lead to higher assets abroad
and to the creation of a new domestic deposit in the private bank’s liabilities.
A payment made by a private bank by charging its international assets will
lead to a drawdown of its external assets alongside a drawdown of domestic
liabilities (a household or corporate deposit). Neither transaction would impact
the central bank’s balance sheet.

Movements in liabilities: every domestic transaction that happens
between the private and public sectors leads to movements in the liability
side of the central bank’s balance sheet without an impact on its assets. When
the private sector pays taxes to the public sector, for instance, the central bank
transfers resources from bank reserves to the treasury’s account at the central
bank: bank reservesfall, and public sector deposits at the central bank increase.
The opposite happens when the government pays salaries, for example, which
leads to a decline in public sector deposits and an increase in bank reserves
at the central bank.

Movements in assets: there are a few transactions that can lead to the
asset side of the balance sheet to move without moving liabilities. The central
bank can enhance the liquidity of its international reserves by doing swap
operations with monetary gold. These transactions would take monetary gold
out of international reserves and into other external assets and increase liquid
assets within international reserves. Gold sales that realize a profit could have
asimilar effect.

The fact that the central bank’s balance sheet must always remain balan-
ced, although obvious, is a powerful concept to understand the monetary
dynamics between sectors, and between the economy and the rest of the world.
In fact, this allows the analysis to deconstruct the way “primary flows’ create
and destroy money within the economy. International reserves play akey role
in explaining this.
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Remembering the basic relationship between assets and liabilities al so
helps understand if basic monetary equilibrium is being upheld. Every tran-
saction with the rest of the world that enters or leaves the economy through
the central bank will generate a movement in international reserves alongside
a movement in total liabilities. However, if the central bank is allowed to
extend credit to either the public or private sectors (absorb a domestic bond
on its asset side and create a new corresponding liability), domestic mecha-
nisms to create and destroy money will impact domestic liabilities at the
central bank’s balance sheet without a corresponding move of international
reserves, but rather, as aresult of the change in the stock of the central bank’s
domestic assets. This was the case of Ecuador between 2009 and 2020—see
Errdez and Reynaud (2022). In both cases, a powerful concept applies. the
asset side of the central bank’s balance sheet determines its liabilities, and
not the other way around.

3.1.3. Bank Reservesin Dollarization

The quintessential differencein the way dollarization works in Ecuador relative
to economies with their own currency is the way bank reserves are created or
destroyed. In Ecuador, bank reserves (deposits of financial institutions at the
central bank) are neither created nor destroyed by a discretionary economic
policy decision of the central bank. Bank reserves at the central bank, under
the Ecuadorian setup, will vary depending on balance of payments flows and
government spending/collections. These reserves will be created, and elimina-
ted, from the central bank’s balance sheet, as money flows into the economy,
or leaves the economy, through the central bank. Changes in reserve requi-
rements, for instance, could force banks to deposit new funds at the central
bank, but reserves would not be created by the central bank itself. Similarly,
as the government spends (e.g., on salaries), bank reserves are created and
subsequently reduced as the private sector transfers resources (e.g., through
taxes) to the government. However, reserves are limited in the sense that the
central bank lacks the capacity to create or destroy them at will.

This detail is key to understanding private sector transactions within
the economy and the functioning of the financial system. If every bank in
the system held only the exact amount of reserves required by the central
bank, banks would be unable to continue lending without first injecting new
reserves—either through cash deposits at the central bank or by onshoring
resources (as discussed later, the powerful relationship between the balance
of payments and the financial system in dollarization ahead). The central bank
creates new bank reserves only when balance of payments flows materialize, as
acounterpart to an increase in official international reserves, leading to excess
reserves. Another example would be an increase in reserve requirements, which
could force private banks to either use onshore resources or transfer cash to
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the central bank. This would be the case if there are no excess reserves. If
EXCess reserves exist, increasing reserve requirements would only immobilize
a portion of these excess reserves, which are already at the central bank. The
converse would hold when the central bank lowers reserve requirements, as
thiswould create excess reserves in the system using resources already on its
bal ance sheet.

Bank reserves created through the balance of payments have a strong
multiplier effect, which will be equal to 1/(reserve requirement rate). This
Is because banks are required to maintain only a portion of deposits (known
as the reserve requirement rate) as mandatory bank reserves. Consequently,
banks will immediately have excess reserves that they can use to comply with
reserve requirements when they create new deposits via credit or move those
excess reserves offshore. Excess reserves in the system also enable banks
to perform other credit operations that expand monetary aggregates, such
as interbank deposits and investments, or purchase internal public debt. The
multiplier effect may, in practice, fall as banks prioritize high liquidity buffers
in the absence of alender of last resort.

Viewed like this, a dollarized economy is not a price taker in terms of
an exchange rate that absorbs monetary and balance of payments dynamics.
Rather, it becomes a quantity taker in the way secondary money creation
evolves, constrained by primary money flows.

The ability or inability of the central bank to create bank reserves
should not be confused with the monetization of fiscal spending. Central
bank mechanisms such as quantitative easing in the U. S. are not equivalent
to expanding the central bank’s balance sheet to finance the government.
Quantitative easing adds bank reserves to the system and affects the valua-
tion of financial assets, but does not, in itself, lead to increased government
spending (Roche, 2014). That would be an economic policy decision. Mone-
tization of fiscal spending, on the other hand, fuels a domestic absorption
cycle that is inconsistent with the balance of payments, as it directly adds
treasury deposits that can be channeled to the private sector. In the absence
of a national currency, money creation on the central bank’s balance sheet
to sustain fiscal spending will immediately generate balance of payments
pressures, as it becomes the only mechanism to resolve the monetary disequi-
librium introduced into the economy.

Finally, bank reserves are only a portion of the financial system’s
available liquid assets. Total liquid assets are: a) the funds and investments
maintained by the banking system abroad, b) cash financial institutions hold
in their vaults, and c) the portion of bank reserves that are covered by inter-
national reserves.
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3.1.4. Monitoring Monetary Conditions Through the Central Bank’s
Balance Sheet

When dollarization was first implemented in Ecuador, afour-tier balance sheet
accounting method was adopted to monitor equilibrium conditions within the
economy. Thisis afeature exclusive to Ecuador, and not necessarily arequi-
rement for any dollarized economy. This method mandated the central bank to
guarantee that different tiers of its liabilities would be “covered” one-to-one
by international reserves. The first tier belonged to local coin in circulation,
the second one to financial sector deposits at the central bank, the third one
to non-financial public sector deposits, and afourth one for other transactions
and operations of the central bank. These accounting metrics did not imply
earmarking of reserves at the central bank. The central bank has always carried
the obligation to provide international reserves when its depositors demand
to settle international transactions.

A key feature of the relationship between international reserves and
central bank liabilities is that, as long as central bank liabilities are created
only viathe balance of payments (as explained above), liability coverage by
international reserves will always remain unchanged. Thus, the balance sheet
accounting method can be seen as awarning bell for equilibrium conditions,
which can be altered by either the monetization of public spending or using
the balance sheet to perform market operations with the private sector (for
example, repos).

Over time, these requirements have changed. Today, the first tier of the
balance sheet incorporates coin and other depository corporations deposits
(mostly private banks), the second tier incorporates other financial corpora-
tions' deposits (mostly public banks), and the third tier belongs to non-financial
public sector deposits plusin-transit transactions in the payment system within
or across sectors (Table 1).
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Table 1. Central Bank of Ecuador’s Balance Rules

Original Four Balance Rule

The New Four Balance Rule:
COMYF 2021

Context

First Balance

Second Balance

On March 13, 2000, “Ley para
la Transformacion Econémica
del Ecuador” (Law for the
Economic Transformation of
Ecuador) was published in the
Official Gazette. Article 33
outlines the four-balance system
backing dollarization by defining
the initial fundamentals of
dollarization and establishing the
four balances that the CBE must
follow.

Includes the fraction of the
monetary base (M1) of low
denomination coins (1-5-10-25-
50 cents) minted by the CBE.
To balance these liabilities, an
identical amount of international
reserves must be recorded in the
assets.

Consists of deposits of public
and private financial institutions.
To balance these liabilities, an
identical amount of international
reserves must be recorded in the
assets. The law requires that the
first two systems must always be
covered by international reserves
of at least 100 %.

On May 3, 2021, “Ley Orgéanica
Reformatoria al Codigo Organico
Monetario y Financiero para

la Defensa de la Dolarizacion”
(Reformatory Organic Law to the
Monetary and Financial Code for
the Defense of Dollarization) was
published in the Official Gazette.
Article 33 defines and reinstated
the four-balance system backing
rule.

Liabilities of this balance include
the national monetary species
minted by the Central Bank of
Ecuador that arein circulation,
Central Bank Securities (TBC),

any other direct obligation with

the public and the deposits of other
depository ingtitutions, which
include private banks, mutual banks,
savings and credit cooperatives, and
public banks with demand deposits.
These liabilities must be covered
one hundred percent with the assets
of the international reserves.

Liabilities of this balance include
the deposits of other financial
entities, including CFN, BIESS
(Banco del Instituto Ecuatoriano
de Seguridad Social), other public
sector financial entities and
financial intermediaries that do
not take demand deposits from
the public. These liabilities will
be covered with the remaining
reserve assets once the First
Balance is covered and must be
equivalent to one hundred percent
of the liabilities in this balance.
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The New Four Balance Rule:
COMYF 2021

The liabilities of this balance
include deposits of the Non-
Financial Public Sector (NFPS),
deposits of authorized private
legal entities in the Central Bank
of Ecuador and transfers through
the payments system pending
settlement, as well as the CBE’s
own external indebtedness. These
liabilities must be one hundred
percent covered with the assets
of international reserves, once
the second balance has been fully
covered.

Original Four Balance Rule

Comprises the deposits of the
non-financial public sector
Third Balance (NFPS); this system does not
require complete matching with
international reserves.

Figure 4. Coverage of Central Bank’s Liabilities by International
Reserves
USS$ billions, Dec. 2000/Dec. 2024

Over the years, the central bank has expanded its balance sheet to pro-
vide funding to public banks and to the treasury (see Figure 4). Monetization
implies the creation of new liabilities in exchange for internal assets on the
central bank’s balance sheet. Liabilities created through domestic mechanisms
and not through the balance of payments lead to a higher level of liabilities for
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a given level of international reserves. This process leads to a deterioration
in the international reserve coverage of the different liability tiers. Using the
balance sheet to provide liquidity to the private sector would have the same
impact. Consequently, the four-tier accounting method in its current form will
bear witness to the tampering with basic equilibriain the system but not pre-
vent the use of the balance sheet to generate new liabilities. What prevents the
use of the central bank’s balance sheet to provide credit to the government is
legislation. Since the 2021 monetary reform, legislation prohibits both direct
and indirect financing from the central bank to the government.

Rearranging assets and liabilities of the central bank’s balance sheet
allows for mapping how international reserves and domestic liabilities are
being created or destroyed. Understanding these dynamicsis crucial for com-
prehending monetary pressures originating from the public sector, private
sector, or both, and for recognizing the forces shaping the evolution of the
monetary sector. Balance sheet expansion (monetization) and contraction
(amortization) must be included to have a complete mapping of monetary
dynamicsin the economy (see Figure 5). Thisis because expansion and con-
traction are forces that either create or destroy domestic liabilities that cannot
be mapped directly by international reserve movements on the central bank’s
balance sheet.

Figure 5. IR Movements at the Central Bank’s Balance Sheet
USS$ millions, cumulative 12 months, Dec. 2000/Dec. 2024

Source: CBE
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3.1.5. Identifying the Sources of High-Powered Money in a Dollarized
Economy

Monetary systems are based on confidence. Money is created mostly on the
balance sheets of banks and will continue to exist as long as households and
firms do not challenge this premise by simultaneously demanding to with-
draw their deposits and exchange them for cash. Thisistrue for dollarized or
non-dollarized economies alike. The difference is that a non-dollarized eco-
nomy will have a central bank that can actually print new bills and purchase
currency in the market, for a price. A dollarized economy does not have the
capacity to print bills or purchase international reserves. The money available
to back demand for cash or the demand for outflows is afinite number, which
existsin the vaults of private banks, in the international reserve account of the
central bank (if one exists), and in deposits and investments held by financial
institutions abroad.

In a dollarized economy, it is important to identify the sources of
high-powered money in the system. In Ecuador’s case, the highest hierarchy
of money consists of the official stock of international reserves, external assets
held by the financial system (including forced savings in the liquidity funds,
which are pools of assets that financial institutions must keep abroad by law),
cash in private banks’ vaults, and currency in circulation. All these items are
high-powered money. However, not all of them play the same role. Some of
these items may fuel domestic money growth, while others are just liquidity
buffers. This paper groups together the stock of official international reserves,
the external assets held by the financial system, the cash balances held in the
vaults of private banks, and label them as “broad international reserves’ (see
Figure 6). In the case of Ecuador, official international reserves represent
around 52 percent of this stock and generally have a more volatile behavior
than banking assets held abroad.
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Figure 6. Broad I nter national Reserves
USS$ millions, Dec. 2010/Dec. 2024

Source: CBE

Domestic deposits are alower hierarchy of money that can only be used
to make transactions within the country. Seen like this, dollarization could be
understood as a dual currency system, by having a domestic currency that is
used for onshore transactions, and which needs access to high-powered money
(broad international reserves) to transact with the rest of the world.

In dollarization, however, both the domestic and the external currency
are called “dollars”, so they can be distinguished by using a hierarchy sys-
tem. The dollars in international reserves, those kept by financial institutions
abroad (to be used with the rest of the world), and the cash that the central
bank, private banks, and citizens hold, have a higher hierarchy (high-powe-
red money, HPM) than the dollars used for domestic transactions (domestic
money, DM). Color coding could also work for didactic purposes. Think of
HPM that can be used with the rest of the world as actual green dollars, while
DM, used for domestic transactions, as yellow dollars are. Domestic deposits
within the financial system represent yellow dollars, which serve local tran-
sactional needs. For this system to function, citizens must implicitly believe
either that these deposits are actual U. S. dollars (green), or that banks hold
sufficient U. S. dollar cash to redeem them upon request.

Yellow dollars can be created in two ways:. as a counterpart of green
dollarsthat arrived through the balance of payments, or via credit mechanisms
of financial institutions, or public spending financed by domestic debt. Either
of these mechanisms creates yellow dollars by generating a new deposit in the
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financial system that previously did not exist. This distinction will be deter-
minant in understanding the evolution of the monetary sector.

Official international reserves play a pivotal role in an economy’s tran-
sactions with the rest of the world, serving as a critical budget constraint.
Despite the level of deposits held by the public or private sectorsin the liabi-
lity side of the central bank, it is the stock of official international reserves,
an asset to the central bank, that fundamentally determines the central bank’s
ability to facilitate payments abroad for the whole economy. This essential
function underscores the central bank’s capacity to engage in international
transactions, highlighting the strategic importance of maintaining adequate
reserve levelsto ensure financial stability and operational efficacy in the global
economic landscape. Assets held by private banks abroad play a similar role,
but these are not available for the system as awhole, only for the institutions
that own them.

3.1.6. Domestic Money Creation by High-Powered M oney

For simplicity, this paper refers to the creation of domestic money through
balance of payments flows as primary money creation. There are two ways this
happens: through the central bank, or directly by private financial institutions.

When dollars flow into the economy due to an international transac-
tion, the central bank will receive adeposit in itsinternational reserves (green
dollars). Thisis an asset on the central bank’s balance sheet that must be offset
by aliability, so the central bank will create a new liability (yellow dollars)
that previously did not exist (public or private).

If the inflow belongs to the private sector, the central bank will create
bank reserves (yellow dollars) for the private bank to which such atransaction
belongs. Thisisasimilar process of bank reserves’ creation in a non-dollari-
zed economy. If the inflow belongs to the public sector, the central bank will
create a new deposit (yellow dollars) in the account of the public sector at
the central bank, in the Treasury’s General Account (TGA). As aresult, the
central bank’s balance sheet will be balanced with a new green dollar in its
international reserves and a new yellow-dollar deposit on its liability side,
belonging to either the public or the private sector.

The private bank’s balance sheet, however, must also be balanced. As
new bank reserves are created on the asset side of the private bank’s balance
sheet, it will create a new deposit (yellow dollar) on the liability side of its
bal ance sheet, belonging to the corresponding client. These deposits are part
of the system’s money supply, or M2. Thus, assets and liabilities of the priva-
te bank (in this case, both yellow dollars) are balanced, and a new domestic
deposit has been created. If the original balance of payments inflow belonged
to the public sector, the conclusion is the same, with an extra step. When the
public sector spends domestically, the central bank will transfer deposits from
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the TGA to the accounts that private banks hold at the central bank, recording
new bank reserves. These new assets that private banks now have in their
balance sheet will lead to the creation of a new domestic deposit (see Figure 7).

Figure 7. Balance Sheet Dynamics
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It's important to note that, regardless of the “owner” of the original
balance of payments inflow, new bank reserves at the central bank were crea-
ted as a counterpart to green dollars which arrived through the balance of
payments. This characteristic is crucial to understanding the way primary
money creation through the balance of payments modulates the speed at which
secondary money can be created in the economy. An increase in international
reservesisindicative of enhanced liquidity within the economy. If thisliquidity
reaches the private sector, credit growth and, consequently, economic activity
could be stimulated.

Thanks to this correspondence between assets and liabilities, interna-
tional reserves are, therefore, already inside the economy. Every dollar that
arrived through the balance of payments, which led to an increase in inter-
national reserves, also created both new liquid assets for private banks and a
new domestic deposit inside the economy (except for those still kept as TGA
deposits). Conversely, when the economy transacts with the rest of the world,
domestic money will be destroyed alongside a public or private sector liability
at the central bank (the latter also an asset at the private bank’s balance sheet),
and the central bank will wire a payment from its international reserves, which
will decline.
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Primary money creation can also happen without impacting the stock
of official international reserves. Private banks may receive wire transfers for
their clients which they do not bring onshore. In such cases, there will be no
impact on official international reserves. The bank would record a new asset
which is kept in its accounts abroad (green dollars), but a yellow domestic
deposit will be created on itsliability side. In this case, a domestic deposit will
still be created by green dollars originated from balance of payments flows,
even if those did not fund official international reserves. To properly map
primary money creation in a dollarized economy with Ecuador’s institutional
setup, it isnecessary to look at broad international reserves, as described above.

There are two other sources of high-powered money that are part of the
system but cannot be freely used and do not have a domestic-money creation
capability. The first are the Liquidity Funds, which constitute savings kept
abroad. Thisisalegal requirement that forces banks and credit unionsto ear-
mark high-powered money as domestic depositsincrease. The contributions to
the liquidity fund are recorded on the asset side of banks' balance sheets. These
contributions are a function of the level of deposits banks hold. When banks
feed the liquidity fund, this asset line will increase against available funds,
|leading to a reorganization of the asset side of private banks' balance sheets.
Using the Liquidity Funds, on the other hand, could impact banks' liabilitiesif
done through credit mechanisms. However, thiswould be afinancial liability,
not adeposit. Hence, even though thisis astock of high-powered money kept
on the asset side of private banks, it does not contribute to the future creation
of domestic deposits but is a result of the current stock of deposits at any
point in time. The role of the liquidity fund is to serve as a liquidity buffer
for private financial institutions and may not necessarily serve as a leverage
for domestic money creation.

The second source is cash within the economy, specifically, U. S. dollar
bills and coins held by households and firms. This constitutes another stock
of high-powered money that does not contribute to domestic money creation
unless deposited in a formal financial institution. Once deposited, the bill
becomes an asset on the private bank’s balance sheet, and a new deposit is
created for the client. If banks subsequently transfer these bills to the central
bank’s vault, they become part of the stock of official international reserves and
of the financial system’s liabilities at the central bank. On the private bank’s
bal ance sheet, the asset side adjusts as cash holdings decrease and reserves at
the central bank increase.

3.1.7. TheRelationship Between Primary and Secondary Money Creation

High-powered money plays a crucial role in the expansion of the domestic
money supply through two channels. The first one is actual deposit creation,
as described above. The second one, however, is more complex and more
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relevant. High-powered money will determine the speed at which domestic
banks can expand credit, and hence determine the speed at which secondary
money creation can evolve and ultimately the economy’s ability to grow by
leveraging credit.

The mechanics of banking credit are as follows: new |oans create new
deposits on banks’ balance sheets, which entail a potential demand for cash
(for domestic transactions) and for green dollars to transact with the rest of
the world. Both represent claims on the stock of high-powered money. This
does not imply that every loan will generate such claims directly, but as the
economy evolves and expands, its capacity to transact externally, through
imports of goods and services and other flows, also increases.

In aggregate, primary money creation provides private banks with liquid
assets they will need to face the increased demand for cash and currency that
credit induces. At a private bank’s balance sheet, primary money creation
means that the counterpart for a new deposit on its liability side was a green
dollar. Having more high-powered money available means alarger capacity to
meet the demands that expanding its balance sheet through credit will produce.
When a bank is unable to meet such demand, it must either slow the pace of
credit expansion or seek alternative sources of funding. The same applies to
the aggregate system.

Secondary money creation means that the new deposit in the bank’s
liability side was the correspondence of an increase in the banks' loans on the
asset side. There is no increase in the bank’s liquid assets, so it will need to
use the existing stock of high-powered money to meet the demand for cash
and currency that the new loan will create.

The continuous expansion of credit by banks isinherently constrained
by the stock of high-powered money available to banks to meet the cash and
currency demands spurred by credit growth. Essentially, without a steady influx
of high-powered money, banks would be unable to indefinitely increase credit.
Available liquid assets held by banks act as a safeguard, ensuring they can
satisfy withdrawal requests and other demands for physical currency, which
naturally arise as credit expands. This balance between credit growth and
high-powered money underscores the delicate equilibrium financial institutions
must maintain to support economic activity while ensuring financial stability.

Secondary money creation is not limited to bank credit. There are other
credit operations within the economy that will also create new domestic depo-
sits without the backing of high-powered money. One is the investments that
domestic banks make in each other. The other is public spending financed by
domestic debt issuance.
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3.2. Leverage Without External Inflows: Other ChannelsDriving M onetary
Expansion in Dollarization

In adollarized economy, the monetary sector isinherently leveraged relative
to its stock of high-powered money (HPM) (see Figure 8). Certain dynamics,
such as fluctuations driven by domestic credit, can expand and contract without
introducing significant distortions. However, other factors, such as central
bank financing of the government, cross-holdings of deposits and investments
between financial institutions, and the persistence of fiscal deficits, can intro-
duce vulnerabilitiesif left unchecked. These elements are governed by forces
that operate independently of primary money flows, making them potential
sources of systemic fragility. Below, these dynamics are explored in detail.

Figure 8. Monetary L everaging
Percent of HPM relative to M2!, Dec. 2010/Dec. 2024

Source: CBE
3.2.1. Central Bank Balance Sheet Expansion, Private Credit, and the
Balance Of Payments

Given Ecuador’s current institutional setup, equilibrium conditions in the
monetary market imply that the central bank cannot use its balance sheet

1 |t excludes the central bank’s estimate of notes and coinsin circulation.
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to finance either the public or the private sector. Doing so would introduce
important distortions to the way the monetary sector should behave.

Under normal conditions, banks will expand credit based on micro pru-
dential regulations issued by supervisory agencies, and more importantly, on
their capacity to meet the demand of cash and currency that new loans create,
as explained in the previous section. The increase in bank reserves generally
results from new balance of payments inflows, either originating from the
private sector or reaching it through public spending funded with dollars from
abroad. This implies that increases in bank reserves are mostly backed by
green dollars—or high-powered money—nheld in international reserves. Bank
reserves may also increase through government spending, as explained below.

Generally, the movements in the liability side of the central bank’s
balance sheet are a zero-sum game. If the government were to sell domes-
tic debt to private banks in order to fund public spending, it would absorb
liquidity from the private sector (through debt placements) to then replenish
them (through spending), with no net impact on the total amount of central
bank liabilities. If the government obtains domestic financing from the social
security or public enterprises (SOES), to then pay the private sector, public
and private sector deposits at the central bank would also net out, with lower
public sector deposits and higher bank reserves at the central bank.

Between 2009 and 2014, Ecuador implemented several legal and regu-
latory changes to allow the central bank to finance the government’s deficit.
This challenged the conventional thinking about the way a fully dollarized
system works, which assumed that dollarization imposes fiscal discipline and
that monetary financing is not possible in a fully dollarized regime as the
central bank does not issue its own currency. In practice, however, it is not
the monetary regime itself, but its legislation that prohibits a central bank
from creating new deposits in favor of the government. Initially, in Decem-
ber 2009, the central bank began acquiring government bonds from public
banks to enhance their ability to channel resources to the private sector. This
mechanism was reconfigured in 2012, and the transactions assigned to public
banks were triangulated to the Ministry of Economy and Finance (MEF) to
support the budget (Garcia, 2016). In 2014, this was formalized through a new
Monetary and Financial Code, allowing direct credit operations between the
central bank and MEF. These actions exposed the central bank to liquidity and
credit risks, endangering the dollarization system by lowering international
reserve coverage, thusincreasing the probability of foreign default and finan-
cial crisis, given that the country would lack high-powered money to make
payments abroad even though the government had resources in the Treasury
General Account (TGA) (Erraez & Reynaud, 2022).

Monetary financing weakens the basic macroeconomic equilibria needed
for the long- term stability of dollarization. But why is it different to create
money in the balance sheet of private banks than on the balance sheet of the
central bank? In a nutshell, because the creation of liabilities at the central
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bank’s balance sheet without a counterpart in the balance of payments enables
secondary money creation beyond the capacity of the balance of paymentsto
sustain. To understand this didactically, it is useful to employ our color-coded
dollar identifiers.

Under monetary financing, the balance sheet of the central bank grows
by virtue of an intentional decision to finance the treasury. The net increase
in the domestic liquidity of the system (central bank liabilities) is matched
by an increase in central bank’s internal assets; this is unrelated to balance
of payments inflows. The government will subsequently use such depositsto
spend, passing those deposits to the private sector. Hence, the public sector
liability originally created at the central bank’s balance sheet becomes a private
sector liability, and new deposits are created in the balance sheets of private
banks. With more liquid assets (bank reserves), private banks can enhance
lending. However, these new liquid assets were not created by green dollars,
so the endowment of high-powered money available to the economy remains
unchanged as domestic credit expands.

The private sector’s balance sheet changes as a result of this new gover-
nment expenditure. The new private sector liability at the central bank is an
asset on the private bank’s balance sheet, which appears as an increase in bank
reserves. On theliability side, the private bank will create a new deposit, which
belongs to the original payee of the public sector (bureaucrats, contractors,
etc.).

Banks, however, do not distinguish between new assets created from
the inflow of green dollars, which increase international reserves, and those
generated through credit expansion on the central bank’s balance sheet. In their
balance sheets, they now have more available funds which banks would resort
to in order to meet the demand of cash and currency that new loans would
create, so credit growth would be able to accelerate (see Figure 9). Every new
loan creates a new deposit on the liability side and contributes to the demand
for cash and currency from banks, which banks meet using their liquid assets.
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Figure 9. Credit Expansion and Deposit Creation
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In this context, stronger domestic absorption created by the enhanced
credit cycle will not be consistent with balance of payments flows. At a central
bank’s balance sheet level, there are now more liabilities for the same level
of international reserves. At a private sector balance sheet level, secondary
money creation will continue to expand under the premise that the central bank
holds enough green dollars, or high-powered money, to support the increased
demand for coin and currency that new loans create. This dynamic will even-
tually destabilize the monetary equilibrium within the economy that reigns
under a pure dollarization scheme, as domestic liquidity will grow unmodul ated
by primary money creation. Thiswill eventually lead to balance of payments
pressures and accelerated international reserve loss.

The same way that monetization of fiscal spending can boost domestic
demand growth, the repayment of the obligations placed on the central bank
represents a process of monetary contraction and subsequent growth com-
pression. This repayment involves the destruction of public sector liabilities
at the central bank balance sheet and the corresponding write-off of internal
assets. Asaresult, for the same level of international reserves, the central bank
will now hold fewer liabilities. Asthe rollover of such maturitiesis currently
forbidden, their mandatory repayment demands the generation of government
savings (fiscal consolidation), the replacement of internal debt sources (pla-
cement of internal debt to repay central bank), or the acquisition of external
debt to repay the central bank. The first two options will compress domestic
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liquidity, while the third could keep domestic liquidity unchanged but increase
external obligations of the government.

Monetary financing in Ecuador also had a structural impact on domestic
funding conditions for banks. In equilibrium, credit and deposit cycles must
be synchronized, as every credit operation creates a new deposit. According to
our framework, secondary money creation is also modulated by primary money
creation, which happens through balance of payments flows. In equilibrium,
and without credit from the central bank to the government, these monetary
dynamics self-regulate and do not create imbalances. The stronger primary
money flows are, the more credit can expand, leading to greater domestic
absorption and outflows. As aresult, the system remains in balance.

The decoupling of credit and deposit cycles reflects an imbalance in
the monetary system. If deposits are not growing at the same pace as credit,
it indicates that new deposits are leaving the system. Conversely, if deposits
grow faster than credit, it suggests that new deposits are entering the system.
This phenomenon, exacerbated in Ecuador in 2017 (see Figure 10), can be
interpreted as a side effect of the destabilizing dynamics triggered by the
monetary financing of the deficit, as explained above.

Figure 10. Financial Sector Total Deposits and Credits
Growth rate YoY. Jan. 2007/Dec. 2024

Source: CBE

When new bank reserves are created at the central bank’s balance sheet,
private banks' balance sheets will see a higher capacity to expand credit (as
per our explanation above). Domestic absorption will grow, and outflows will

162



be intensified, even if balance of payments inflows were absent. Outflows
mean that high-powered money will decline asinternal demand increases. As
a counterpart, domestic deposits are written off. This divergence can continue
until banks are less capabl e of responding to payments abroad or the increased
demand for cash and currency created from the credit cycle. This, in part, will
be determined by the speed at which high-powered money has declined, which
will have a counterpart in reduced liquid assets from banks.

The separation of credit and deposit growth, however, can also have
longer lasting consequences. As credits grow faster than deposits, the balance
sheet relationship between private banks' assets and liabilities will also chan-
ge. Loan to deposit ratios increase, leading to a scarcity of domestic funding
for new credit. In Ecuador, the financial intermediation ratio in private banks
averaged 72 percent from 2007 to 2017. The ratio averaged 87 percent between
2018 and 2024, and consequently, credit as a percentage of total assets increa-
sed from 55 % in 2005 to 65 % in 2024. (see Figures 11 and 12).

Figure 11. Loansto Deposits Ratio
Private banks. Jan. 2007/Dec. 2024

Source: SB
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Figure 12. Private Banking System Assets
Percentage of total, 2005/2024

Source: SB

3.2.2. Cross Holdings Between Financial I nstitutions

Cross-holdings constitute a banking practice that, although technically simple,
has significant implications at both the microeconomic and systemic levels.
These transactions increase the stock of depositsin the financial system, con-
tributing to M2 growth in anon-trivial way. In essence, when one bank invests
in acertificate of deposit issued by another, the recipient bank’s balance sheet
expands, with higher reserves on the asset side and greater deposits on the
liability side. Reciprocity and risk management decisions, such as additional
lending based on the stronger deposit base that results from these transactions,
can amplify this effect, weakening the link between high-powered money and
domestic money and raising concerns about contagion risk across the system.
One reason this practice persistsis the limited depth of the domestic capital
market, which restricts alternative investment options for excess liquidity
within the banking system.

In the following paragraphs, a didactic example of cross deposits
between two banks is used to describe the associated accounting movements
and evaluate their implications on bank balances, financial indicators, and
economic stability.

154



Initial Movements: The Case of Banks A and B

At the initial moment (t=0), the balances of banks A and B reflect their base-
line financial situation. Each bank shows a balanced distribution of assets and
liabilities. The assets include bank reserves at the central bank (CB), local and
foreign investments, loans, and other assets. The liabilities comprise demand
and term deposits, debt, other obligations, and equity. We assume that the
legal reserve requirement is 10 percent of deposits, so both bank A and bank
B have excess reserves at t=0 (see Table 2).

Table 2. Initial Movements: The Case of Banks A and B

t=0
B
Assets Liabilities Assets Liabilities
Cash 100 Demand 3000  Cash 200 Demand 5.500
deposits deposits
BCE reserves 1.000 Time deposits 2.500 BCE reserves 2.000 Timedeposits 5.000
Abroad 500 Debt so0  Abroad 1.000 Debt 1.500
reserves reserves
Local Other Local Other
investments 300 liabilities 200 investments 600 liabilities 500
Loans 5.000 Equity 800 Loans 10.000 Equity 1.500
Other assets 100 Other assets 200
TOTAL 7.000 TOTAL 7.000 TOTAL 14.000 TOTAL 14.000

A

B

Reserves at
BCE =

Excess
reserves at
BCE =

Liquidity =
Loans/
Deposits =

Total
deposits =

18.2 %

450

29.1%

90.0 %

16.000

19.0%

950

30.5%

95.2 %

Moment t=1: Bank A decides to make an investment of 200 in bank B.
This transaction implies:

1. Bank A:

* Reduces its reserves at the CB by 200, going from 1.000 to 800.

* Increases itslocal investments from 300 to 500.
* |ts balance sheet stays the same size.

2. Bank B:

* Increases its deposits by 200, recorded as an additional liability on

its balance sheet (M2 increases).

» Raisesitsreserves at the CB by 200, from 2.000 to 2.200.
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» Its balance sheet increases in size by 200.

It is important to note that system-wide bank reserves at the central
bank remain unchanged, only reconfigured (see Table 3).

Table 3. Reconfiguration of Balance Sheets

t=1
A B
Assets Liabilities Assets Liabilities
Cash 100 Demand 3000  Cash ogo  Demand 5.500 A B
deposits deposits
BCEreserves 800 Timedeposits 2500  BCEreserves 2200 Timedeposits 5.200 :?Er‘_’esal 145% 20.6%
Excess
Abroad 500 Debt soo  Abroad 1.000 Debt 1500  reservesat 250  1.130
reserves reserves
BCE =
Local Other Local Other -
= 0, 0,
investments ~ °%°  liabilities 200 nvesments 90 iabilities 500 Liquidity = 255% 31.8 %
. . Loans/
Loans 5.000 Equity 800 Loans 10.000 Equity 1.500 ... 909% 935%
Deposits =
Other assets 100 Other assets 200 Total . 16.200
deposits =
TOTAL 7.000 TOTAL 7000 TOTAL 14200 TOTAL 14.200

Moment t=2: Bank B carries out areciprocal operation and invests 200
in bank A. The movements are anal ogous:

1. Bank B:

» Reduces itsreserves at the CB by 200, going from 2.200 to 2.000.
* Increases its local investments from 600 to 800.

2. Bank A:

* Increases its deposits by 200, recorded as an additional liability (M2
increases).

* Raises its reserves at the CB by 200, from 800 to 1.000.
* Its balance sheet now increases by 200.

On aggregate, deposits in the system have increased by 400, and sys-
tem-wide bank reserves remain unchanged (see Table 4).

156



Table 4. Reciprocal Operations

t=2
A B
Assets Liabilities Assets Liabilities
Cash 100 Demand 3000  Cash 200 Demand 5.500 A B
deposits deposits
BCEreserves 1000 Timedeposits 2.700  BCEreserves 2000 Timedeposits 5.200 :‘ésgr‘:’esat 175% 18.7%
Excess
Abroad 500 Debt s0  Abroad 1.000 Debt 1500  reservesat 430 930
reserves reserves
BCE =
Local Other Local Other L 0 o
investments ~~ °%°  liabilities 200 nvesments  2%0  iabilities 500 Liquidity = 28.1% 29.9%
. . Loans/
Loans 5.000 Equity 800 Loans 10.000 Equity 1.500 . _ 877% 935%
Deposits =
Other assets 100 Other assets 200 Total_ _16.400
deposits =
TOTAL 7.200 TOTAL 7200 TOTAL 14200 TOTAL 14.200

Impact on Deposit Growth Within the System

The immediate effect of these transactionsis an increase in deposits recorded
in both banks. At bank A, deposits rise from 2.500 to 2.700, while at bank
B they go from 5.000 to 5.200. Adding up the individual balances, a total
increase of 400 in system-wide deposits is recorded, even though there was
no associated increase in high-powered money.

Thisincrease in depositsis exclusively the result of an accounting redis-
tribution between the banks. Bank reserves at the central bank, which fund
these transactions, shift from one bank to another without altering the total
stock of bank reservesin the system. Yet, financial institutions increase both
assets and liabilitiesin their balance sheets through these reciprocal operations.

Microeconomic Implications
Illusory Liquidity:

The increase in deposits creates the appearance of greater resources
avallable in banks' balances, which could influence the decisions of investors,
regulators, clients, and banks themselves (as described below), generating a
distorted perception of financial stability and balance sheet health.

157



Risksin Credit Expansion:

Financial institutions may be incentivized to expand their loan portfolios
based on deposit growth driven by these transactions. However, this could
weaken balance sheet stability due to a mismatch between new credit and a
volatile funding source, complicating efforts to unwind such transactions or
reinforcing incentives to increase them further.

Macroeconomic Implications
Distortion in Aggregate Indicators:

» Theincrease in deposits affects indicators such as the money supply
(M2), which includes bank deposits. This could complicate macro-
economic analysis and lead to errorsin monetary policy formulation.

» Higher domestic deposits mean a larger monetary leverage of the
economy relative to high-powered money, which should be the prime
modulating factor in domestic money growth.

A tool to avoid these distortions is the use of consolidated balances
instead of aggregated balances. Consolidated balances would eliminate
transactions between banks, such as cross holdings, ensuring that the
increase in deposits reflects only real customer activity.

Potential Impact on Financial Stability:

e The higher the amount of cross holdings in the system, the greater
the contagion risks between financial institutions. As these transac-
tions provide the mirage of increased liquidity, banks could face real
liquidity problems, exposing systemic vulnerabilities, in situations of
financial stress that require institutions to shore up liquidity to meet
client demands. This could be particularly worrisome as financial
institutions with weaker regulatory frameworks, risk management
practices, and balance sheet positions, increase their cross holdings
in the system.

Operation Limit

As mentioned, this operation is only possible in a context of excess reserves
at the central bank. At the initial moment, bank A’s reserve ratio was 17,5
percent and bank B was 18,7 percent, with excess reserves reaching 450 and
950, respectively. Each round of this operation reduces these excess reserves,
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redistributing them as local investments. The operation ends when the bank
with the smaller surplus (in this case, bank A) exhausts its excess reserves at
the central bank.

The maximum possible leverage on excess reserves for these transac-
tions is determined by the factor 1/r, wherer isthe reserve requirement ratio.
In this example, with areserve requirement of 10 percent, deposits could grow
up to 10 times bank A’s initial excess reserves (450), reaching an increase of
4.500 in each bank. If the reserve requirement were 5 percent, this capacity
would rise to 20 times (see Table 5). In the specific case of Ecuador, r should
be understood as the sum of all regulatory requirements that compel financial
institutions to hold deposits at the central bank.

Table 5. Final Changesin Balance Sheets

t=n
A B
Assets Liabilities Assets Liabilities
Cash 100 Demand 3000  Cash 200 Demand 5.500 A B
deposits deposits
BCEreserves 1.000 Time deposits 7.000 BCE reserves 2.000 Timedeposits 9.500 g(e:sgr;/es a 100% 13.3%
Excess
Abroad 500  Debt 500 Abroad 1.000 Debt 1500  reservesat - 5000
reserves reserves
BCE =
Local Other Local Other L
= 0, 0,
investments %% iapilities 20 nvesments 2190 jiailities 500 Liquidity = 160% 21.3%
) ) Loans/
Loans 5.000 Equity 800 Loans 10.000 Equity 1.500 ... 50.0% 66.7%
Deposits =
Other assets 100 Other assets 200 Totdl 25.000
deposits =
TOTAL 11.500 TOTAL 11.500 TOTAL 18.500 TOTAL 18.500

Cross holdings, while legally allowed, represent a practice that could
generate significant risks to the financial system if not adequately monitored
and regulated (see Figure 13). These operations alter bank”s balance sheets and
the stock of the money supply (yellow dollars), without the backing of actual
economic activity or flows of high-powered money. Therefore, an increase
in deposits does not necessarily imply an improvement in the health of the
financial system or the stability of dollarization.

Although these operations may have strategic uses, they also pose risks
If not managed prudently. Regulatory oversight and accounting transparency
are essential to preserve confidence and stability in the financial system, miti-
gating contagion risks and moral hazard. From a macroeconomic standpoint,
the sustainable expansion of domestic money should be aligned with the flow
of high-powered money, as the origin of deposits matters. Only dollars gene-
rated through the balance of payments (“green dollars’) can support lasting
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credit growth. At the same time, the prevalence of these operations partly
reflects the regulatory constraints on liquidity management in the Ecuadorian
financial system.

Figure 13. Cross Holdings of Banks and Cooper atives
U. S $ million, Dec. 2006/Dec. 2024

Source: CBE

3.2.3. Public Spending Financed by Domestic Debt Issuance to the
Financial System

Funding public spending by raising internal debt also has a money-creation
feature, without a correspondence in high-powered money. When the gover-
nment issues a domestic bond, banks will use bank reserves to purchase the
security. The asset side of private banks will change (from available funds to
investments in government securities), without a change in liabilities. At the
central bank’s balance sheet, bank reserves will decline, and the deposits of
the government will increase. This process reshapes central bank liabilities
without an impact on its asset side.

Increased public sector deposits, however, enable the government to
spend and make payments to the private sector. As aresult, government depo-
sits at the central bank will decline again, while bank reserves rise. This
process leads to a growth in the balance sheet of private banks. Private banks
will see their assets increase as the government spends (pays salaries, con-
tractors, etc.), which must be matched by new deposits that banks must create
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for the recipients of the government’s payments. This way, public spending
financed by domestic debt issuance also creates new money in the economy.
The converse will also be true: fiscal consolidation carried out by a contrac-
tion in fiscal spending or an increase in domestic revenues via taxation has
a contractionary impact on the monetary balances of the economy, all else
constant. This relationship highlights the deep interconnection between the
fiscal and monetary sectors, underscoring the relevance of fiscal dynamics
for monetary stability.

Internal debt placements with the BIESS, which manages Ecuador’s
Social Security Funds (SSF), have a slightly different effect. As an asset
manager, BIESS allocates funds either to credit for the private sector (such as
short-term loans and mortgages) or to government bonds. Credit operations
generate new deposits in the financial system, as BIESS does not receive
deposits from the private sector. Consequently, the balance sheets of recipient
financial institutions expand, reflecting new deposits on the liabilities side and
higher bank reserves on the assets side. However, given BIESS's role as an
asset manager, funds allocated to one type of investment cannot be used for
another. Therefore, when BIESS purchases government bonds, it forgoes the
opportunity to issue new loans. As government spending increases, financed
by debt placed with BIESS, bank balance sheets expand and new deposits
are created. However, the deposits that would have otherwise been generated
through BIESS's mortgage and short-term Iending will not materialize. Assu-
ming perfect substitution, M2 growth resulting from government spending
financed through domestic debt held by BIESS would merely displace M2
growth that would have been generated by BIESS's credit operations.

4, RESULTSAND LIMITATIONS

Analyzing the monetary framework of Ecuador’s economy within its insti-
tutional structure raises pertinent questions and provides insights into key
Issues that will gain significance in the coming quarters and years. Below, a
few are highlighted.

4.1. Sustainability (Public Sector Flows and Monetary L everaging)

A key question arising from this analysisis how sustainableit isfor Ecuador’s
dollarization to depend on public external debt flows. The current balance of
payments structure indicates that, at least since 2014, the public sector has
supplied HPM for use by the private sector. In 2024 and 2025 this pattern
shifted, but it remains unclear whether the change is permanent or transitory.

If the government moves toward a surplus, however, the provision of
HPM to the economy would need to adjust, requiring the private sector to
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either increase inflows or reduce outflows to maintain monetary equilibrium.
Boosting inflows would help maintain current monetary equilibria, while redu-
cing outflows would bring a new equilibrium based on monetary contraction.

A monetary scheme that relies on public sector debt inflows highlights
important macroeconomic imbalances. Following the traditional savings-invest-
ment vs. current account balance framework (CA = (S, — Ip) + (Sq — 1)), in
Ecuador, the private sector is anet saver, while the public sector runs a persistent
deficit. Yet, from a flow perspective, the public sector finances its deficit with
external debt, while private savings become a claim against the rest of the world.
These flows are illustrated in Figure 14.

Figure 14. Savings-Investment Balance
U. S $ bn. 2011-2023

Source: CBE

A public-sector deficit (S, — I, < 0) must be financed either by adomes-
tic private-sector surplus (S, — I, > 0) or by net borrowing from the rest
of the world, which shows up as a liability-creating inflow in the financial
account. In a dollarized economy, the composition of inflows matters for
balance-sheet dynamics:. private sector surpluses increase residents foreign
assets (including official and broad international reserves) and increase resident
liabilities issued to domestic agents, such as deposits at afinancial institution.
Meanwhile, liability-creating inflows, such as public external debt, expand
external indebtedness even if domestic liquidity also rises.

Put in a different way, episodes with current-account surpluses asso-
ciated with export receipts, remittances, and other transfers raise residents’
net external claims, some of which are held as international reserves or as
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foreign assets of banks and firms. When fiscal deficits are financed externa-
lly, the counterpart is an increase in public external liabilities rather than an
improvement in the net position. Hence, the macroeconomic implications of
balance of payments flows differ depending on whether the underlying flow
IS current-account or liability-creating.

A structure that depends heavily on foreign debt flows is inherently
inefficient and vulnerable. All else equal, external debt imposes a negati-
ve intertemporal burden on international reserves. Every dollar of foreign
borrowing that increases the official reserve stock will eventually flow out,
together with the accrued interest. As dependence on external debt grows, the
system becomes trapped in a negative feedback loop, requiring even more
debt to prevent reserves from falling (again, all else equal). Over time, this
dynamic can also undermine fiscal sustainability. Moreover, the greater the
monetary system’s reliance on external debt, the higher the risk that a public
sector credit event could destabilize the broader monetary system.

The next layer of this assessment involves evaluating the use of public
debt flows. Debt flows directed toward activities that increase dollar inflows
in the long term should be considered sustainable and preferable to those that
do not. For instance, investments in infrastructure that enhance the export
capacity of both the public and private sectors are more desirable. In practice,
however, external debt flows may be allocated to a wide range of purposes.
Therefore, prudent management and strategic use of external debt are essen-
tial to mitigate potential risks and ensure the long-term sustainability of the
monetary system.

Asthe government transitions into fiscal surpluses, necessary for long-
term macroeconomic sustainability, its net contribution of high-powered money
into the system would naturally decline, potentially leading to a monetary
contraction. If this happens, it will become necessary for the private sector to
provide high-powered money to sustain the monetary system. Public sector
policy decisions on debt management may also be considered if the government
wishes to keep a stable endowment of HPM into the economy by keeping net
positive external debt flows, for instance.

Either way, a purposeful transition necessitates strategic coordination, to
ensure the stability of the monetary system and promote sustainable economic
growth. By fostering a collaborative environment, both sectors can contribute
to aresilient and dynamic economy. Fiscal surpluses strengthen government
finances, reduce reliance on debt, reduce the cost of capital for the economy
as a whole, and enhance investor confidence, thereby creating a healthier
environment for private-sector investment and sustainable economic growth.

But sustainability should also be assessed in monetary terms. One exten-
sion to this paper would be to properly assess the risks associated with the
leveraging of the domestic monetary system relative to the stock of high-powe-
red money available. In this topic, not all money-creation mechanisms in
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the economy are the same: inflows, credit, interbank investments, and fiscal
spending all carry different implications.

4.2. Role of the Central Bank

The existence of a central bank in adollarized regime needs to be understood
alongside the many other elements within the structure of the economy. In
Ecuador, the central bank plays several roles. The main two roles are to gua-
rantee the supply of bills to the economy and to be the main paying agent for
the economy in its transactions with the rest of the world. It also defines the
interest rate methodology, sets reserve requirements, administers international
reserve assets, and manages the centralized securities depository and domestic
payments' system. Every formal transaction with the rest of the world that
involves the domestic payments channel goes through the central bank. The
central bank keepsinitsliability side bank reserves and deposits of the public
sector. On its asset side, it holds international reserves and public domestic
debt, inherited from previous years of balance sheet expansion to finance
public spending.

The main sources of positive contributions to international reserves have
historically been public external debt and oil exports, both driven by the public
sector. This means that the dynamics of monetary expansion or contraction
in Ecuador are largely dependent on, or at least closely interconnected with,
public sector flows. While this may seem like a strong conclusion, it is simply
what the data indicates. Even when accounting for the accumulation of foreign
assets by private banks, most of the high-powered money (HPM) available to
the Ecuadorian system is held in the stock of official international reserves.

In the absence of a central bank, public sector deposits would have to
be kept either in the private financial system or in public banks. This would
create a dramatic change in monetary dynamics for two reasons. First, given
its size, the public sector would become systemic to the private financial sys-
tem. Total public sector deposits at the central bank reached U. S. $6,0 bnin
February 2025, which represents 8 percent of the stock of deposits held by
the private financial system.

Second, the private financial sector may need to undergo a sharp adjust-
ment. Pooling international assets on the central bank’s balance sheet provides
all domestic banks and the public sector with access to high-powered money
(HPM). Without this centralized pool, each bank would need to manage its
own stock of HPM to meet the cash and foreign trade demands of its clients.
Liquidity management would become more complex, and large banks with
greater exposure to foreign trade would likely gain an advantage over those
focused primarily on the domestic market.

Given Ecuador’sinstitutional setup, the absence of a central bank would
demand the establishment of an institution capable of performing critical
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financial-market functions, particularly a compensation mechanism to execute
payments between the public and private sectors, either domestically or abroad.
Without such an institution, government payments would need to be cleared
abroad, and only banks with direct access to international counterparts would
be able to receive such payments, excluding a significant portion of smaller
financial institutions. To mitigate this risk and ensure broader participation,
a domestic clearing system would be required.

Alternatively, a state-owned institution, similar to the National Bank
of Panama (BNP), could assume this role. In Panama’s fully dollarized eco-
nomy, the BNP not only serves as the government’s treasurer and manager of
public funds, but also plays acritical role as a correspondent bank for smaller
institutions, granting them access to payment and settlement systems that
would otherwise be out of reach (IMF, 2024). In such a case, however, careful
consideration must be given to the institution’s capacity to expand its balance
sheet to avoid balance-of -payments pressures and monetary imbalances akin
to those associated with central bank financing.

4.3. Earmarking on the Use of Official International Reserves

A key characteristic of Ecuador’s institutional setup, as explained above, is
that even though the net endowment of HPM in the economy is provided by
the public sector, the existence of a central bank allows a system-wide access
to international reserves to transact with the rest of the world. Earmarking
the use of international reserves would, de facto, eliminate this possibility,
introducing rigidities in the use of high-powered money by the public and
private sectors.

The repercussions of such earmarking would depend on how the broader
institutional setup changes. On one end, earmarking could be implemented
by limiting the use of international reservesto the owners of such flows. This
setup would bring forth systemic changes in banks in the way we described
in the discussion about the existence or not of a central bank, while increa-
sing the reliance of the entire monetary sector on the decisions made by the
government on how to spend its HPM endowment.

On the other end, earmarking could be done on the basis of priorities
in the use of international reserves based on the current four-tier accounting
mechanism. Thiswould imply limiting the use of international reservesfor the
external payments of either the private sector (Tier 1), public banks (Tier 2),
or the public sector (Tier 3), to the amount of international reserves available
in each balance-sheet tier after the previous one has been fully covered. For
example, if international reserves are just enough to be equivalent to bank
reserves, then neither public banks nor the public sector would be able to wire
payments to the rest of the world, as there would be no international reserves
available in their respective tiers. If international reserves were equivalent
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toonly Tier 1 and 2 liabilities, then the government would be unable to wire
payments abroad. In order for the government to be able to make payments
abroad (oil derivativesimports, external debt, etc.), then international reserves
would have to be high enough to cover Tiers 1 and 2, and at |east a portion
of Tier 3.

Earmarking of reservesin this fashion could hinder the proper functio-
ning of the monetary sector, especially if the relationship between public and
private sector liabilities at the central bank, and hence the incentives behind
the economic decisions of their respective economic agents, are ignored. For
example, when the government increases international reserves via debt dis-
bursements, Tier 3 liabilities would increase alongside international reserves.
As liabilities on Tiers 1 and 2 are unchanged, there are more international
reserves available for the government for its external payments. If the gover-
nment, however, proceeds to spend such resources on domestic payments to
the private sector, Tier 3 liabilitieswould decline and Tier 1 liabilities would
increase, reducing the amount of international reserves available for the gover-
nment to use.

From this standpoint, given the reigning shortfall in international reser-
ve coverage relative to central bank liabilities, the higher bank reserves are,
the higher the risk that the government would be unable to use international
reserves to make payments abroad. As the process to strengthen the central
bank balance sheet continues through the amortization of internal debt, the
coverage of Tier 3 liabilitieswill strengthen. Once the process ends and official
international reserves once again cover all of Tier 1, 2, and 3 liabilities, the
system should remain properly funded perpetually, unless monetary financing
IS once again permitted.

Ignoring how money flows between public and private sectors and the
relationship with the stock of HPM could have meaningful repercussions on
the monetary sector.

4.4. Reserve adequacy in a dollarized framewor k

Reserve accumulation is a debated topic for dollarized economies. Determining
the appropriate level of international reserves for such economies involves
specific challenges, as highlighted extensively by the IMF s Adequacy of
Reserves Assessment (ARA) framework and recent analyses of Ecuador’s eco-
nomy (IMF 2024). The suitability of different metrics, such asimport coverage,
short-term external debt coverage, or broader liquidity measures, is critical
and remains an open question, asisthe definition of “international reserves”,
to be considered for the analysis. looking at broad international reserves as
defined in this paper may be more relevant than looking at the stock of official
international reserves, for instance. Given the characteristics of dollarization,
traditional adequacy benchmarks used in non-dollarized economies may not
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fully capture the nuances of reserve needs, thus warranting atailored approach
that considers broader definitions of foreign liquidity, as well as comparisons
with regional and credit-rating peers.

Official international reserves function differently and serve distinct
purposes in dollarized economies compared to countries with their own curren-
cies. In dollarization, the central bank cannot purposefully accumulate or sell
reserves (except for the non-monetary gold buying program). Consequently,
the central bank has no ability to alter the level of official international reser-
ves through independent policy decisions, as this is entirely dependent on
external flows.

Reserve accumulation is not always a reflection of healthy dynamicsin the
balance of payments or in the economy as a whole. During 2020, international
reserves increased significantly as lockdowns were imposed, domestic tran-
saction volumes declined sharply, imports contracted, and multilateral lending
expanded (see Figure 15). Conversely, reserve deaccumulation is not always a
reflection of stronger economic activity, nor intensified outflows, for instance.
During 2023, international reserves declined severely as external debt inflows
dried up and oil flows declined, which also led to a weakening of economic
activity, and a cooldown of credit and deposit cycles. A deeper understanding of
the balance of payments and the monetary system would enhance policymakers'
ability to assess macroeconomic conditions and apply the proper policies, as
well as improve analysts assessment of the macroeconomic reality.

Figure 15. Contribution to I nternational Reserves Variations
In $U. S millions. 2014-2024

Source: CBE
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Concepts of international reserve sufficiency, or adequacy, should
be debated more comprehensively. The virtue of keeping a robust level of
high-powered money available to the system to face balance of payments
shocksis straightforward. A high stock of broad international reserves should
provide the economy with more time to face and overcome balance of payments
shocks. Conversely, the lower the stock of high-powered money available to
the system, the faster a balance of payments shock would lead to a monetary
contraction within the economy. Their relevance for public sector transactions,
however, is more nuanced.

Official international reserves are, indeed, one of two important binding
constraints for the public sector to transact with the rest of the world. The other
is the deposits held at the TGA. Both concepts must work together to assess
the government’s ability to use international reserves for external payments.
For example, if the government has enough deposits at its TGA to pay an
international bond, but the stock of international reserves is lower than that
number, then the central bank would not be able to make the complete payment.
Alternatively, if there are enough international reserves at the central bank but
the government does not have enough deposits at the TGA, the government
would not have enough deposits to fulfill its payment. Having money in the
TGA isanecessary but not sufficient condition to make payments abroad.

Understanding Ecuador’s economy, and thus any dollarized economy,
as a dual monetary system is also relevant when thinking about public debt
composition and the role that international reserves may play in safeguarding
debt sustainability. Ecuador’s domestic debt is denominated in “dollars’, but
these are yellow dollars. Internal debt settlements happen with the stock of
domestic deposits without any impact on international reserves. Consequent-
ly, balance of payments transactions matter little for the government’s ability
to meet internal debt payments. As, or if, the domestic market develops and
international investors start participating in the market, these holdings should
be looked at as a balance of payments vulnerability related to the reversal of
capital flows. Thisis no different from any non-dollarized economy, and a
healthy stock of high-powered money available to mitigate such risks would
be desirable.

Based on the framework presented above, the monetary sector and the
balance of payments are codependent and should self-regulate over time.
Conceptually, balance of payments surpluses would lead to higher broad inter-
national reserves and strengthen the monetary sector, enhancing the capacity
of banks to increase credit. Stronger credit growth should lead to increased
economic activity and higher domestic absorption, which in turn would gene-
rate outflows and reduce broad international reserves. Thus, greater inflows
of high-powered dollars tend to be matched by corresponding outflows. From
this perspective, stable international reserves may indicate a balanced ste-
ady state. Consequently, policymakers and analysts should perhaps place less
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emphasis on specific static adequacy metrics and focus more on understanding
the dynamics underlying reserve accumulation and depletion.

5. CONCLUSIONSAND DISCUSSION

This study offers a first comprehensive analysis of monetary dynamics in
a dollarized economy, with a specific focus on Ecuador. By examining the
creation and circulation of money within this framework, it seeks to clarify
the complex interplay between primary and secondary money creation. In
dollarized contexts, the absence of an autonomous monetary policy and the
dependence on external flows to regulate domestic liquidity pose distinct cha-
llenges. The proposed framework emphasizes the central role of the balance of
payments in sustaining monetary equilibrium, highlighting that primary money
creation through external transactions fundamentally shapes the capacity for
domestic credit expansion and, by extension, economic growth.

The distinction between high-powered money and domestically created
depositsis crucial in adollarized context. While private banks’ ability to crea
te secondary money via credit expansion is essential for economic activity,
it is inherently constrained by the availability of high-powered money. This
relationship underscores the importance of maintaining an adequate stock of
high-powered money to meet the banking system’s liquidity needs, particularly
during periods of increased domestic absorption or external shocks. Although
institutional arrangements differ across dollarized economies, the framework
presented in this paper provides a basis for understanding the key monetary
relationships that shape economic dynamics.

Institutional arrangements play a significant role in shaping monetary
stability in dollarized economies. Practices such as cross-holdings among
financial institutions and public spending financed through central bank credit
can expand the money supply without a corresponding increase in high-powe-
red money, thereby accelerating the leveraging of the domestic monetary
sector. These actions may introduce systemic risks by distorting financial
indicators and undermining the monetary equilibria that underpin long-term
stability.

One of the main risks identified in this framework is the use of the
central bank’s balance sheet to finance fiscal deficits, as occurred in Ecua-
dor between 2009 and 2020. This practice, whereby the central bank created
domestic liabilities without a corresponding inflow of high-powered money
from the balance of payments, exposed the monetary system to significant
liquidity and credit risks. Monetary financing reduced the reserve coverage
of central bank liabilities, weakened monetary equilibria, heightened vulne-
rability to external shocks, and undermined confidence in the stability of the
dollarized regime.
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The sustainability of relying on public sector flows—particularly exter-
nal debt—to supply high-powered money raises critical concerns. As Ecuador
pursues fiscal consolidation and reduces its dependence on external borrowing
and oil revenues, the private sector must assume a greater role in genera-
ting foreign currency inflows to sustain monetary equilibrium and provide
the financial system with the high-powered money needed for growth. This
transition poses several challenges, including the need for structural reforms
to strengthen private exports and attract foreign investment. More broadly,
however, the fiscal and monetary sectors are also highly interconnected, and
persistent fiscal imbalances could undermine the sustainability of the mone-
tary sector.

Strengthening regulatory oversight to mitigate risks associated with
unsustainable credit expansion and interbank exposures is crucial. Future
research should explore optimal monetary leverage levels, assess the impacts
of variousinstitutional setups on dollarization outcomes, and identify strategies
to diversify sources of high-powered money. Such efforts would contribute
to reinforcing the robustness of the monetary system against external shocks
and ensuring sustainable economic growth within a dollarized system.
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1. INTRODUCTION

Universal Basic Income (UBI) is cash income paid by a government at regular
intervals to all inhabitants of a territory, on an individual basis, and without
imposing conditions (Ackerman et al., 2004). For decades, but especially
during SARS-CoV-2 pandemic times, UBI was promoted as an effective and
simple tool to reduce poverty (Lacey, 2017), inequality (Riedl, 2020), unem-
ployment (Hensher, 2020), and to improve public health (Johnson et al., 2020).
However, UBI remains controversial and is often described as a utopian poli-
cy not only because its implementation requires far-reaching political and
economic reforms (Van Parijs, 2013), but also because several disadvantages
are attributed to it. For instance, some evidence suggests that UBI could
increase poverty and inequality (Piachaud, 2018), especially in developing
countries (Banerjee et al., 2019). Notwithstanding, Ravallion (2019) argues
that UBI policies do not constitute the cure for poverty for all and recommends
analyzing each country individually. The author’s argument becomes clearer
by analyzing the results reported by Gentilini et al. (2020), who calculate the
impact on poverty and taxation of implementing UBI, and concluded that the
policy could reduce poverty, but financing it implies deep changes in the tax
structure. For example, funding UBI would demand substantial increases in
direct taxes on the top income decile—from 7,2 to 24,5 percent in Brazil; from
5,4 to 38,4 percent in Chile; and from 9,0 to 13,2 percent in Russia, among
others.

The catastrophe caused by COVID-19 affected all countries worldwide,
but African and Latin American were the most affected regions (World Bank,
2022). Moreover, the impact of the pandemic is heterogeneous in different
ways and levels. Thus, a country-specific analysis is essential for proposing
mitigation policies. To this end, this paper analyzes the effect of implemen-
ting a Universal Basic Income (UBI) in Ecuador, a Latin American nation of
approximately 17,5 million people with an export-dependent primary eco-
nomy. More specifically, 60 % of Ecuadorian export earnings come from the
petroleum, gas, and mining sectors, and from the agriculture, cattle raising,
aguaculture, and fishing (Hausmann & Klinger, 2010).

Despite being considered a natural-resource-rich country, Ecuador has
historically exhibited high poverty rates, persistent inequalities, and a preca-
rious labor market. Indeed, according to the Ecuadorian National Statistics
Institute (INEC, 2019), before the pandemic, poverty and extreme poverty
rates stood at 23,9 % and 8,7 %, respectively. Regarding income inequality,
in 2019, the Gini coefficient reached 0,486. The labor market, however, pre-
sented more serious challenges, with the adequate employment rate at only
38,8 %, an underemployment rate of 17,8 %, and 46,7 % of the population
belonged to the informal sector (INEC, 2020). In aggregate, poverty, inequa-
lity, and employment conditions are reflected in public health. Specifically,
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27,2 % of Ecuadorian children under two years old suffer from chronic child
malnutrition (INEC, 2018).

During the first months of the COVID-19 crisis, the social and economic
conditions of the Ecuadorian population worsened, mainly because approxi-
mately 801.000 Ecuadorian workers lost their jobs (INEC, 2020). In 2020,
poverty and extreme poverty reached 32,4 % and 14,9 %, respectively; the
Gini coefficient increased to 0,5; adequate employment decreased to 32,1 %;
underemployment reached 23,4 %, and the unemployment rate increased to
6,6 % (INEC, 2020).

Aiming to improve Ecuador’sliving conditions, diverse income transfer
programs have been implemented during the last two decades—see Bonilla-Bo-
lafios and Salazar-Mendez (2021). The Ecuadorian social system is highly
targeted: each program has its own beneficiaries, amounts, and conditions.
The beneficiaries of these programs are people living in extreme poverty and
poverty, disabled people, older adults, people suffering from catastrophic,
rare, and orphan diseases, and children under 14 living with HIV/AIDS. The
social system currently includes ten income transfer programs and reaches
approximately 1 million beneficiaries at a cost of 1.396 million dollarst.

According to Bonilla-Bolafios and Salazar-Mendez (2021), the various
selection criteria, amounts, and conditions of the Ecuadorian social system
have evolved into akind of puzzle that requires robust institutions and strong
technical and technological mechanisms to operate. Moreover, the manage-
ment of each program is expensive and is not exempt from the typical errors
associated with targeted income transfer programs—such as inclusion and
exclusion errors.

Dueto the COVID-19 pandemic, an emergency income-transfer program
known as the Family Protection Bonus was implemented in Ecuador. The pro-
gram was a one-time transfer of one hundred and twenty dollars (USD 120),
paid in two equal installments of sixty dollars, each during April and May
2020. Its objective was to provide financial support to households affected by
the declaration of the health emergency, mobility restrictions, and nationwide
lockdown.?. According to the Ecuadorian Ministry of Inclusion—the institution
responsible for social issues—, the emergent transfer reached around 400.000
beneficiariesin extreme poverty, who were contacted through a “personalized
mass message”. In the middle of a pandemic, such an improvised communi-
cation strategy may have been the best possible option, but the probability of
including people who receive transfers despite not being poor and exclude
the poorer people could increase. Additionally, considering the rising unem-
ployment levels during the pandemic, the number of new beneficiaries seems
insufficient.

L https.//www.gastopublico.org/informes-del -observatori o/en-que-se-gasta-€l - presupuesto-del -mies
2 Executive Order 1022 from Former President Lenin Moreno.
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In this context, the discussion about the benefits of universal social
policies gained tradition in Latin America. In Ecuador, even though a UBI
may seem utopian, some UBI policy proposals appeared as a response to the
increased inequality and poverty. However, some of them lack the defining
characteristics of atrue UBI. For example, a bill for a non-universal trans-
fer—referred to as Unified Basic Income—was submitted to the National
Assembly and promoted as a UBI, despite not meeting the universality crite-
ria.® Academically, studies such as Falconi et al. (2020), Echeverria (2021),
and Bonilla-Bolafnos and Salazar-Mendez (2021) analyze a UBI proposal for
Ecuador.

Globally, the debate on UBI has been intense. In Ecuador, the discussion
isjust beginning and could stop if academics and policymakers do not fuel it.
Therefore, this research aims to contribute to the national debate by analyzing
an ex-ante assessment of the potential impacts of implementing a universal
basic income in Ecuador—specifically its effects on income inequality and
on macroeconomic dynamics—using a computable general equilibrium model
(CGEM).

A UBI proposal forms part of the set of social policies needed to modify
the economic and social paradigm in a post-pandemic era. It seeks to reduce
economic inequalities and also to better prepare Ecuadorians for an adverse
event. In line with thisaim, a CGEM framework is used to evaluate the poten-
tial income inequality and macroeconomic impacts of implementing an UBI
policy in Ecuador. To the best of our knowledge, no prior research exists.

Hence, this paper contributes to the Latin American debate on basic
income by examining the distributive and macroeconomic effects of intro-
ducing a Universal Basic Income (UBI) in a dollarized economy, addressing
how such a policy could influence inequality, aggregate demand, and overall
economic stability. The model is calibrated using the 2019 Social Accoun-
ting Matrix (SAM) for Ecuador—an updated version of the official 2014
SAM—constructed from the Supply-Use Tables, Input-Output Matrix, and
Integrated Economic Accounts prepared by the Central Bank of Ecuador. The
SAM incorporates household income deciles to approximate the Gini index and
to analyze how alternative UBI schemes affect income inequality. The main
results suggest that, despite the positive effects, the strict implementation of
UBI program in the country does not appear feasible in the short term.

3 Regarding the Ecuadorian UBI proposal, consult: https:/radiolacalle.com/la-asamblea-analiza-
ra-el-proyecto-de-renta-basi ca-universal/
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2. LITERATURE REVIEW
2.1. Why Inequality Matters

Historically, the attention of politicians, academics, and citizens has focused
on the elimination of poverty (Kerstenetzky, 2022). However, in recent deca-
des—particularly since the 2008-2009 Great Recession—, economic inequality
has frequently entered the public debate and captured the attention of society
in general (Peterson, 2017).

Although the discussion on economic inequality is gaining strength, the
term is often used in a generic and imprecise manner (Bourguignon, 2017),
which can |ead to conceptual ambiguity and obscure the coexistence of multi-
ple forms of inequality. Even so, the growing interest in economic inequality
has enabled academics to analyze its growth dynamics and roots as well asto
study the social, political, and economic consequences associated with this
rising issue (Dabla-Norris et al., 2015; Corak, 2013). It is also worth noting
that reducing inequality gapsis not atopic that arouses interest; instead, con-
cern tends to arise primarily from its effects rather than from the phenomenon
itself (Kersteneztky, 2002).

So, why should inequality be reduced? According to Weisskopf (2017),
four main arguments support efforts to reduce it: moral—independent of any
individual notion about fairness, all members of society must have equity of
opportunities and must be treated equally—; political—inequality exacerbates
social conflicts, so diminishing differences could promote social cohesion and
healthy democracies (Svensli, 2018)—; economic—inequality increases social
and political tensions, thereby undermining economic growth and efficiency—;
and social— in more egalitarian societies, resources are allocated more equi-
tably, and broader access to health services improves overall quality of life.

2.2. Inequality and the COVID-19 Pandemic

In the COVID-19 pandemic’s early stages, some arguments about its “equa-
lizing effect” appeared, stating that the inhabitants of all countries could be
affected equally (Carreras et al., 2021). Thisinitial expectation emerged despite
the existing historical evidence about pandemics affecting economic inequality
(Wade, 2020). A few weeks after the beginning of the COVID-19 pandemic,
the “equalizing effect” expectation was diluted, leading to both pessimistic
and optimistic forecasts about the effect of the pandemic on inequality. On the
one hand, organizations such as the Economic Commission for Latin America
and the Caribbean [ECLAC] (2020) asserted that the pandemic could affect
women the most, informal workers, people in poverty, children and adoles-
cents, young people, and older adults. Moreover, some studies predicted that
the pandemic could increase economic gaps based on similar events in the
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past, such as the Spanish Flu (Galletta & Giommoni, 2022). On the other
hand, Bull and Robles Rivera (2020), Milanovic (2016), and Piketty and Saez
(2014) suggest that extreme events, such as pandemics and wars, can produce
institutional ruptures, generated by the pressure of those who are at the base
and the willingness of the elites to meet their demands, which could mean a
redistributive process with a consequent reduction of inequality.

Yet, as Sayed and Peng (2021) assert, the effects of pandemics on
inequality could depend on fatality rates and the age of the population, among
other factors. Even though pandemics |lead to inevitable consequences such as
a decrease in consumption, income, and savings, and an increase in unemplo-
yment and public debt, their overall impact on inequality is not uniform across
countries. Chen et al. (2021) maintain that the COVID-19 pandemic could
bring mixed results in terms of income inequality, depending on the country’s
level of development. Since the COVID-19 pandemic has lethal consequen-
ces mainly for older adults, unlike the Spanish Flu, which primarily affected
young men, its impact on labor supply and income is different. Because the
working-age population is less affected, the effect on aggregate income tends
to be more modest, which could lead to a decrease in inequality in developing
countries. However, they argue that the loss of income and a probable increase
in precautionary savings imply a reduction in consumption and a consequent
decrease in inequality in developing countries. Finally, the authors argue that,
in times of pandemics, governments can implement fiscal stimulus packages
to mitigate its adverse effects. This kind of policy could increase public debt
and tax rates Such increases, in turn, could exacerbate inequality, although
this outcome is more frequently observed in developed economies.

In this way, the first months of the pandemic left an environment of
uncertainty about its health and economic effects. One of the reasons why
speculation arose was the existence of a statistical lag: it was not possible to
timely quantify the magnitude of the increase in inequality due to the frequen-
cy—generally annual—with which the data are generated by the statistical
offices (Aspachs et al., 2021). As aresult, the implementation of containment
programs was delayed.

Using available data, authors such as Narayan et al. (2022) and orga-
nizations such as the World Bank (2022) and ECLAC (2022) conclude that
the pandemic’s effects are directly correlated with pre-existing differences at
an individual level, such asincome, education, occupation, area of residence,
gender, age, and race. Additionally, the adverse effects of the pandemic appear
more strongly among workers who cannot carry out their activities remotely,
as well as among women, young workers, and workers with a low level of
education.

According to the World Bank (2022), the COV1D-19 pandemic increased
income inequality within and between countries and, therefore, global inequa-
lity. According to this organization, the increase in intra-country inequality
was mainly dueto the loss of jobs and income. Although the current expansion
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may be modest, approximately 0,3 points, it is expected to increase in the long
term, significantly affecting sub-Saharan Africa and Latin American countries.

In Latin America, according to ECLAC (2022), the effect of the pande-
mic on income inequality was heterogeneous: it increased in countries such as
Peru, Chile, El Salvador, Bolivia, Colombia, Uruguay, Ecuador, and Argenti-
na, and decreased in the Dominican Republic, Brazil, Paraguay, Mexico, and
Costa Rica. However, in both groups of countries all income quintiles expe-
rienced a decline in median income. However, the losses in the two groups
were distributed in different ways. In the first one, where inequality increased,
the richest quintiles lost less than the poorer ones, and labor incomes suffe-
red significant losses. In contrast, in countries where inequality declined,
the average total income of the better-off fell more than in all other income
quintiles, and labor incomes decreased in the same proportion in al quintiles.
Although both groups experienced income losses, transfer programs helped
reduce inequality, softening the effect of reduced income. For example, in the
case of Brazil, total income in the two poorest quintiles increased compared
to 2019 due to traditional and emergency transfers.

2.3. The Universal Basic I ncome

The idea of Universal Basic Income (UBI) is not new. According to Allegri
and Foschi (2021), its origins date back to the Renaissance era, with Thomas
More (1478-1535). He is believed to be the first to formulate a program in
terms of UBI and to associate it with social inequality. In contemporary Euro-
pe, for instance, the United Kingdom have discussed UBI for the past century
(Sloman, 2018). Yet, UBI policy remained generally unpopular in most coun-
tries, particularly in developing ones (Banerjee et al., 2019). However, with
the arrival of the COVID-19 pandemic, the discussion around UBI became
“more strident” (Reveley, 2021), not only at the political and media levels,
but public support and interest also increased compared to pre-pandemic times
(Nettle et al., 2021).

Since the COVID-19 pandemic, governments worldwide have been
concerned about its multiple effects; particular attention has been given to
the most vulnerable populations, |eading to the implementation of emergen-
cy cash transfer programs or expanding the traditional ones (De Wispelaere
& Morales, 2021). Despite these efforts, inequality and poverty increased in
COVID-19 times (World Bank, 2022).

During the pandemic, most Latin American countries implemented
emergency targeted transfer programs (Filgueiraet al., 2020). In this context,
recent research has explored the relationship between Emergency Basic Income
(EBI) and Universal Basic Income (UBI) within pandemic response strategies.
De Wispelaere et al. (2024) propose a “dial up/dial down” model that con-
ceptually links both approaches, providing flexibility for crisis management
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while strengthening the long-term case for a universal system. Comparative
studies—such as those examining the Renda Basica de Cidadaniain Marica,
Brazil—illustrate how adaptive basic income schemes can operate as a bridge
between short-term emergency relief and structural welfare reform. Moreover,
the widespread criticism of targeted welfare programs for their limited cove-
rage and stigmatizing effects has renewed interest in UBI asamore inclusive
alternative. Institutions such as ECLAC (2020) have strongly recommended
the implementation of emergency income schemes, emphasizing that countries
should gradually transition toward universal systemsto prevent another “lost
decade” in the region.

Evidence from existing Universal Basic Income (UBI) experiments and
related cash transfer programs demonstrates significant improvementsin reci-
pients’ well-being, particularly in terms of financial stability, mental health,
nutrition, and education. In an extensive literature review, Cs0sz (2025) argues
that trials in countries such as Finland, Kenya, India, and the United States
reveal that unconditional transfers enhance social and psychological outcomes
even when employment effects are limited. Similarly, De Paz (2020) finds no
evidence that UBI implementation significantly reduces labor supply; on the
contrary, most studies report increased participation across age and gender
groups, with only minor and functional reductions among caregivers, students,
and vulnerable populations. Long-running programs such as the Alaska Per-
manent Fund and Brazil’s Bolsa Familia further demonstrate that sustained
cash transfers can reduce poverty and inequality without discouraging labor
participation.

Recent quantitative evaluations of UBI have instead focused on its
comparison with existing means-tested transfer systems. Studies examining
different levels of UBI generosity and alternative financing mechanisms sug-
gest that most households experience welfare losses under UBI reforms, with
losses increasing alongside transfer size. Reforms funded through consump-
tion taxes tend to generate smaller efficiency losses than those financed by
income taxes, although they benefit fewer individuals overall. This line of
research underscores the persistent trade-offs between equity and efficiency
that policymakers must navigate when designing large-scale UBI programs
(Conesaet al., 2023).

L ately, a new perspective has been incorporated into the debate on Uni-
versal Basic Income (UBI): the post-growth perspective. From this viewpoint,
UBI represents more than a redistributive mechanism—it challenges the tra-
ditional growth-oriented economic model by promoting wellbeing within
ecological limits and by revaluing non-market activities such as care, creati-
vity, and community engagement. Theoretically, UBI can support atransition
toward more equitable and sustai nable societies by decoupling income from
wage labour and fostering meaningful participation in social and ecological
regeneration. However, its transformative potential ultimately depends on its
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institutional design, fiscal sustainability, and the broader economic and poli-
tical structures within which it isimplemented (Langridge, 2024).

Nevertheless, the global evidence remains fragmented, as most UBI
programs are localized, temporary, or partially targeted rather than fully uni-
versal. This limits the ability to evaluate their broader macroeconomic and
fiscal impacts. Moreover, while UBI has the potential to serve as a safety net in
the face of automation and labor displacement, its large-scale implementation
poses substantial fiscal challenges. Sustainable design thus requires careful
calibration of financing mechanisms and complementary policies to ensure
equity, efficiency, and long-term viability.

More conservative authors, such as De Wispelaere and Morales (2021),
are committed to the gradual implementation of UBI: starting with emergency
basic income programs and then progressively move towards universalism.
Nevertheless, some authors are skeptical: Weisstanner (2022) maintains that
the pandemic did not create the space for fundamental social changes and,
even though interest in UBI increased, the electoral incentives for politicians
to pursue this policy are insufficient. Most importantly, the level of opponents
and proponents has remained the same. Additionally, Kapeliushnikov (2020)
argues that the political, philosophical, ethical, and economic characteristics of
UBI reduce the possibility of implementing it in the real world; in the author’s
words, “UBI has no future.” In other words, some authors remain skeptical
about implementing UBI in the post-pandemic world. Despite this, in Latin
America, UBI has appeared as an alternative to poverty (Bonilla & Salazar,
2021; Cuesta & Pico, 2020) and inequality (Echeverria, 2021), and thereis
ongoing discussion about UBI.

3. MATERIALSAND METHODS

The evaluation of the proposals for aUniversal Basic Income (UBI) in Ecuador
was carried out using a Computable General Equilibrium Model (CGEM). To
the best of our knowledge, worldwide there are few applications of general
equilibrium models to evaluate ex-ante UBI proposals, and existing results
suggest mixed results. Daruich and Fernandez (2020) show that UBI improves
welfare for older individuals but leads to welfare losses for younger genera-
tions, as higher future tax burdens and reduced capital accumulation generate
intergenerational disparities. Similarly, Yunker (2013) finds that a substantially
larger basic income guarantee would maximize social welfare, yet it would also
lead a significant decline in aggregate output and savings, thereby challenging
its political feasibility. In contrast, Magnani and Piccoli (2020) report that
implementing arevenue-neutral UBI with aflat tax in France reduces income
inequality and poverty while slightly improving macroeconomic performance,
suggesting that the anticipated equity-efficiency trade-off may not materialize.
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The CGE model used in this paper assumes a small and open economy
with technol ogies exhibiting constant returns to scale, homothetic preferences,
full employment and perfect mobility of production factors. These assump-
tions, however, impose important limitations in the context of Ecuador. The
high degree of labor informality, underemployment, and sectoral rigidities res-
trict the mobility of production factors—particularly labor—across industries.
Consequently, the model may overstate the economy’s capacity for adjustment
and underestimate structural and distributional frictions that shape the actual
effects of aUniversal Basic Income.

This model has four representative agents: households, industries, gover-
nment and external sector; all of them are price takers. Households are divided
into 10 groups by income deciles; industries are divided into 12 productive
activities; the government is represented by the public sector at the central and
local levels; and the external sector is represented by the imports and exports
of each activity. Dividing households into income deciles allows the model
to approximate the Gini index and study how UBI proposals affect income
inequality?.

Figure 1 illustrates the circular flow of the economy considered in the
structure of the model. Industries demand labor and capital from household
factor endowments. These factors of production form the value added, which
Is incorporated into the commaodities to obtain the final production (block
1). In anext stage, this production is allocated between exports and the local
market, and then it is decided between local supply and imports to generate
the final supply (block 2). At equilibrium, the final supply isequal to the final
consumption of households, the intermediate consumption of industries, the
consumption of the public sector, and investment. Househol ds demand goods
and services based on a budget restriction that considers factor income, current
transfers between agents, and capital transfers (block 3). Thisblock is essential
for contrafactual simulation since it is where the UBI proposals are incorpo-
rated. The government collects indirect and direct taxes, grants transfers and
subsidies, and makes public savings, obtaining the necessary resources to
carry out public spending (block 4). Finally, investment is determined by the
savings of all the agents in the model.

The behavior of each of the agents in this circular flow, as well as
their technology and preferences, is explained below. This model was cali-
brated using the Social Accounting Matrix for Ecuador for the year 2019.
The Appendix A presents the main macroeconomic aggregates of this SAM.
This matrix represents an update of the official Social Accounting Matrix of

4 Beyond perfect competition, one of the main limitations of CGE modelsin distributive incidenceis
the assumption of representative households. For this reason, to mitigate the effects of this issue, this
model uses income deciles. However, this may not be sufficient. It might be necessary to incorporate a
microsimulator into the CGE model’s structure and use living conditions surveys for calibration.
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2014, developed from the Supply-Use Tables, the Input-Out Matrix and the
Integrated Economy Table elaborated by the Central Bank of Ecuador.

3.1. Industries

The production system (block 1 in Figure 1) isdivided into 12 industries (Table
1). Each industry seeks to maximize its profits, subject to a nested technolo-
gical structure in three levels: intermediate consumption, value added, and
final production.
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Table 1. Industries for the CGE model

Identifier CGE Activity
il Agriculture, raising cattle, aguaculture, and fishing
i2 Petroleum, gas, and mining
i3 Manufacture (except petroleum refining)
i4 Electric power and water supply
i5 Construction
i6 Wholesale and retail
i7 Accommodation and food service activities
i8 Transport, courier activities, and communication
i9 Financial service activities
i10 Real estate activities and professional activities
i11 Public administration, defense, and social security
112 Teaching services, entertainment, and cultural and sport activities

This technology has the following specification:

Q; = min (min(1<i<n, 22, 47 K;m L) "
i=1,2,...,n

where Q; is the total production of the industry j; X;; is the quantity
demanded of the input 7 in the industry j, 7:j is the coefficient share of this
demand; V' A; isthe added value of theindustry j; A7 isthe productivity coe-
fficient, K; y L; are the factors of production capltal and labor, respectively;
and o; isthe coefficient share of capital.

3.2. Foreign Sector

The foreign sector represents the commercial operations with the rest of the
world (block 2 in Figure 1). On the one hand, the decision between selling
locally (D;) or exporting (E;) is represented by a constant transformation
elasticity (CET) technology:

pi

1=rj 17pj ﬁ
Q; = A;° (@jEj”—j + (1 - <Pj) Dj i >
(2)

j=12,....n
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where Aq Is the efficiency parameter of the sector j; E; and D, arethe
exports and lodal sales of the good j, respectively; ¢; isthe coeff|C| ent share
of exports of the good 7, and p; is the elasticity of substitution in the CET
technology between exports and domestic demand of the good j.

On the other hand, the decision between buying a local good or an
imported one is represented by a Constant Elasticity of Substitution (CES)
technology:

Si = 4; <5ij”—j + (1 - 5j)Dj”—j) J

i=1,2,...,n

where A% isan efficiency parameter of the sector j; M; and D, arethe
Imports and local purchases of the good j, respectively; g; |sthe coeff|C| ent
share of imports of the good j; and o; is the elasticity of substitution CES
between imports and domestic supply of the good j.

3.3. Households

Households (block 3 in Figure 1) are divided by income deciles. Each repre-
sentative household chooses its optimal bundle to maximize a Cobb-Douglas
utility, subject to a budget constraint. Here, we assume there is no preference
for leisure.

Formally, the utility function has the following specification:

Un = D 1<i<p Oni log(Chi)
h=1,2....10

where U,, isthe utility of representative household of income decile h; Cy;
Is the consumption of good 7 for the household h; 6;; is the coefficient share of
this consumption.

For the budget restriction, it is assumed that disposable income for each
representative household comes from revenue from labor and capital, current
transfers between economic agents, and capital transfers. Additionally, we
assume a constant marginal propensity to consume. Formally:

<— —
Yy =¢n (5 S wrL+ 8K we K+ Y ko TTh — Yo ke(c.rmK) Trlfl)

h=1,2,...,10
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where Y}, is the disposable income of representative household of inco-
me decile h; ¢, is the constant marginal propensity to consume; §% and 6%
are the distribution parameters for factor of productions; wy, and wk are the
prices of labor and capital; ¢ are the current transfers from government (
k = G); the foreign sector (k = F); the rest of the households (k = H); and
capital transfers (k = K), respectively; meanwhile = are the current transfers
from household k to these agents, It should be note that all current transfers
are assumed exogenous, except ¢ which represents the income tax payment.
¢ isthe key variable to include the UBI proposalsin the contrafactual simu-
lations of CGE.

3.4. Government

The government (block 4 in Figure 1) is an agent that does not follow an opti-
mal behavior in the model. Its purpose is to collect direct and indirect taxes,
obtain funds from internal and external financing sources, and distribute these
resources through the provision of public goods and services. Additionally,
some closure rules are considered for this agent, which are specified later.

3.5. Equilibrium

The economic system illustrated in Figure 1 has two kinds of equilibriums.
The first equilibrium corresponds to the market for goods and services:

Si =271 Xij+ 2251 Chi + G + 1

where, for each good i, S; is the final supply; X;; is the intermediate
consumption by the industry j; Cj; isthe final consumption by the household
h ; G; isthefinal government spending; and I; is investment.

The second equilibrium corresponds to the market for factors of pro-
duction (capital and labor):

2?21 Lj=L
E?:l K;=K
where L and K are the total labor and capital endowments in the eco-

nomy, respectively. In the equilibrium of both markets, full employment and
exogenous factor supplies are assumed.
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3.6. Closure Rules

To have areliable macroeconomic representation of the Ecuadorian economy,
the CGE model incorporates the following neo-Keynesian closure rules (Robin-
son, 2006; Zalai & Révész, 2016).

» Foreign sector: The nominal exchange rateisfixed, asit isadollarized
economy. In this sense, the adjustment is made through foreign savings,
which depend on the financing needs of the public and private sectors.

» Savings-investment: Investment is exogenous, as are the marginal pro-
pensities to consume of non-governmental institutions. So, the adjustment
is made through forced saving.®

» Fiscal Sector: Real government spending and tax rates are exogenous.
Thus, the adjustment is made through an endogenous fiscal deficit.

Furthermore, the wage is chosen as the numeraire, which is common in
structuralist macro models, so that all prices of goods and services are mea-
sured relative to wages.

These closure rules set up the basic design of the CGE model for the
ex-ante analysis of the UBI proposals. In the case of this study, given the
dollarized regime, the nominal exchange rate is fixed. Accordingly, external
balance does not rely on relative prices but on quantities: foreign savings
are endogenously determined by aggregate financing needs in the public and
private sectors. Hence, expansions of transfers (UBI) that are not matched by
higher revenues or lower spending translate into greater external financing in
the short run. Moreover, real investment is exogenous, which implies closing
the saving-investment block with forced saving: awedge in the marginal pro-
duct of labor enables real-wage variations to generate the savings needed to
finance fixed investment. The choice of the wage as numeraire, as in structu-
ralist macro models, is so that all prices are measured relative to wages. This
captures a short-run setting with anchored investment and financial rigidities
typical of dollarized economies.

3.7. Calibration

The calibration process involves determining the coefficients of the equili-
brium model that replicates the base scenario reported in the Social Accounting
Matrix (SAM) through the nonlinear system of equations (Burfisher, 2011).

5 Thisrule isimplemented by introducing a distortion factor in the marginal productivity of labor. In
this way, changes in real wages make it possible to generate the necessary savings to finance the fixed
real investment.
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In the present paper, the CGE model was calibrated using the SAM
for Ecuador for the year 2019 (see Appendix A). This matrix represents an
update of the official Social Accounting Matrix of 2014, developed from the
Supply-Use Tables, the Input-Out Matrix, and the Integrated Economy Table
elaborated by the Central Bank of Ecuador.

On the other hand, the CES elasticities for imports and CET elasticities
for exports were obtained from the MAM Sy MACEPES models proposed by
Vos and Ledn (2003), Leon et al. (2008), and Jacome and Cicowiez (2012).
These elasticities are presented bel ow:

Table 2. Elasticities of the CGE model

| dentifier CGE Activity CES CET
i1 Agriculture, raising cattle, aguaculture, and fishing 1,1 1,1
i2 Petroleum, gas, and mining 0,8 0,8
i3 Manufacture (except petroleum refining) 0,9 0,8
i4 Electric power and water supply 0,2 0,2
i5 Construction 0,8 1,0
i6 Wholesale and Retail 0,8 1,0
i7 Accommodation and food service activities 0,8 1,0
i8 Transport, courier activities and communication 0,8 1,0
i9 Financial service activities 15 1,5
i10 Real estate activities and professional activities 15 1,0
i11 Public administration, defense, and social security 15 1,0

i1p  Teaching services, entertainment, and cultural and 0.8 1,0
SpOI't activities

It should be noted that the robustness of Computable General Equili-
brium Models largely depends on the elasticities employed. This represents a
limitation in this study, as the lack of country-specific estimates for Ecuador
necessitated the use of elasticities estimated for other devel oping economies.

4, RESULTSAND LIMITATIONS

The simulation exercise consists of contrasting some counterfactual scena-
rios—proposed alternatives which impacts are ex-ante analyzed—with a base
scenario—the current state of the Ecuadorian economic system. Two types of
scenarios are proposed: positive and normative ones. This section describes
the base scenario and, after detailing the construction of the counterfactual
scenarios, presents and discusses the results.
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4.1. Base Scenario Description

The SARS-COV-2 pandemic was announced while the Ecuadorian economy
was in arecessive cycle. As illustrated by Figures 2 and 3, between 2015
and 2018, the economy slowed down due to a sharp contraction in public
spending—yparticularly in capital investment—and a sustained decline in oil
prices (Orellanaet al., 2023). Moreover, the economic growth in 2019 was the
lowest of the last decade. So, asin many Latin American countries (ECLAC,
2020), the pandemic aggravated an already recessive situation. The initial
containment measures harshly impacted the economic activity during 2020,
especially during the second quarter of 2020: -13,91 % GDP growth.

Figure 2. Real GDP
Annual evolution (thousands of U. S. dollars, 2007=100)

Sour ce; Ecuadorian Central Bank Data—Quarterly National Accounts of January 2022.

The 7,79 % decline of GDP reported in Ecuador implied a general
contraction: all GDP components evolved negatively (Figure 4). Even if the
percentage change in exports and imports was severe, it is worth noting the
significant household consumption shrinkage: relative to 2019, consumption
decreased by 8,2 % in 2020.

191



Figure 3. Real GDP
Quarterly evolution (percent variation rates t/t-4, 2007=100)

Sour ce; Ecuadorian Central Bank Data—Quarterly National Accounts of January 2022.

Figure 4. GDP Components
Percent variation rates, 2007=100

Note: FBKF stands for gross fixed capital formation.
Sour ce; Ecuadorian Central Bank Data—Quarterly National Accounts of January 2022.
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In absolute terms, households' consumption is the major GDP compo-
nent. What's more, consumption is directly related to welfare. So, the negative
consumption evolution (Figures 5 and 6) is not only a macroeconomic problem,
but also a social issue.

Figure 5. Real Household Consumption
Annual evolution (thousands of U. S. dollars, 2007=100)

Sour ce; Ecuadorian Central Bank Data—Quarterly National Accounts of January 2022.
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Figure 6. Real Household Consumption
Quarterly evolution (variation rates t/t-4, 2007=100)

Sour ce: Ecuadorian Central Bank Data—Quarterly National Accounts of January 2022.

According to the last OXFAM report (Ahmed et al., 2022), the wealth
of the 10 richest persons has doubled, while the income of 99 % of humanity
deteriorated due to the COVID-19 pandemic, and there are 169 million new
poor. In Latin America, 10 % of the population concentrates 90 % of total weal-
th. Undoubtedly, income inequality and poverty have increased since 2020.
Ecuador is not the exception: in 2020, income poverty and extreme income
poverty reached 32,4 % and 14,9 %, respectively, while in 2019 they were
23,9 % and 8,7 %, respectively (INEC, 2020). Moreover, income inequality
also deteriorated: the Gini coefficient increased during 2020 from 0,473 to
0,5 (Figure 7).
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Figure 7. Gini Coefficient
Annual evolution

Sour ce: Ecuadorian National Statistics I nstitute-December 2021 Poverty and Inequality report

A magjor cause of the worsening of poverty and income inequality during
the COVID-19 pandemic was the loss of income caused by the increase of the
unemployment rate. According to ECLAC (2022), labor income fell by 14 %,
while total and per capitaincome declined by 10 and 12 %, respectively. At an
income quintile level, wages declined by 35 % in thefirst quintile, 15 % in the
third, and 14 % in the fifth quintile. Regarding both salaries and income from
self-employment, the reductions were 22 %, 18 % and 16 % in quintiles 1, 3
and 5, respectively. In general, total income decreased by 12 % in quintiles 1
and 3, and in the highest quintile it stands at 8 %.

Despite the drop in income that directly contributed to the increase in
inequality in Ecuador, cash transfer programs prevented a further increase. In
general, cash transfers narrowed the income gap more than the previous year
in the poorest quintiles and less in the richest quintiles (ECLAC, 2022a). The
Ecuadorian social system does not include universal programs: the current
cash transfer programs, summarized in Table 3, are targeted ones. Around the
world, the pandemic’s socio-economic challenges gave rise to a discussion
about the necessity of improving social welfare.
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Table 3. Ecuadorian Cash Transfer Programs

Cash transfer Public investment

amount in USD uUSD
Bono de Desarrollo Humano 50 273 MM
Bono de Desarrollo Humano Variable 50-150 80 MM
Pension Mis Mejores Afios 100 333 MM
Pension para Adultos Mayores 50 44 MM
Bono Joaquin Gallegos Lara 240 110 MM
Pension Toda una Vida 100 84 MM
Pension para Personas con Discapacidad 50 13 MM
Cobertura de contingencias variable
Pension desnutricién 240
Bono de los 1.000 Dias 50 1,87 MM

Source: Ministry of Economic and Social Inclusion (MIES)

Emergency cash transfers were implemented worldwide, and in Ecuador
the government introduced a one-time emergency transfer during the first mon-
ths of the pandemic, reaching approximately one million vulnerable households
(Bonilla-Bolafios & Salazar-Mendez, 2021). According to ECLAC (2022), while
the Gini coefficient with transfers was 0,466, a Gini coefficient without transfers
would have been 0,475. Regarding the effect of cash transfers on income |oss,
ECLAC (2022) asserts that the sum of the three items—salaries, income from
self-employment, and transfers—mitigated the effect: the resulting income loss
IS15 % inthefirst quintile, 12 % in the third, and 9 % in the fifth. That is, once
transfers are considered, the decrease in the first quintile is smaller.

So, the COVID-19 pandemic highlighted the need for social systems
to improve, especially in Latin America. In this context, this paper contribu-
tes to the debate by shedding light on the potential impact of a universal (or
targeted) permanent cash transfer on Ecuadorian inequality.

4.2. Counterfactual scenarios
4.2.1. Counterfactual scenarios description

This section details the ssmulated changes in ten of the modelled macroecono-
mic indicators across two types of scenarios. positive and normative. Theincluded
macroeconomic indicators are nomina and real GDP, real aggregate supply, house-
holds aggregate real consumption, real exports and imports, government tax revenue,
real aggregate value by economic sector (12 economic sectors, see Table 1), house-
holds' disposable income, and Gini coefficient. The positive scenarios are divided
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In six sub-scenarios:. three featuring a universal cash transfer and three considering
atargeted cash transfer for individualsin the lowest threeincome deciles (see Table
4). The normative scenarios consider a1 %, 5 %, and 10 % reduction of the Gini
coefficient. More specifically, the scenarios are constructed to determine the trans-
fer amount to achieve a1 %, 5 %, and 10 % reduction of the Gini coefficient. The
normative scenarios also consider the universality and targeting criterion.

Table 4. Simulated Scenarios

Scenario Description

Pun 1 $109,91 (USD 2020 dollars) universal cash transfer.
P un 2 $129,12 (USD 2020 dollars) universal cash transfer.
P un 3 $150,38 (USD 2020 dollars) universal cash transfer.
$109,91 (USD 2020 dollars) targeted cash transfer

Positive Plg 1 (lowest three income deciles).

P tg 2 $129,12 (USD 2020 dollars) targeted cash transfer
— = (lowest three income deciles).

P tg 3 $150,38 (USD 2020 dolla}rs) targeted cash transfer
— 9= (lowest three income deciles).

N un 1 Universal cqsh transfer: necessary gmount to achieve
- = a1l % reduction of the Gini coefficient.

N un 2 Universal ca_sh transfer: necessary gmount to achieve
— = a5 % reduction of the Gini coefficient.

N un 3 Universal cash transfer: necessary amount to achieve

a 10 % reduction of the Gini coefficient.

Targeted cash transfer (lowest three income deciles):
Normative N tg 1 amount required to achieve a 1 % reduction in the
Gini coefficient.

Targeted cash transfer (lowest three income deciles):
N tg 2 amount required to achieve a5 % reduction in the

Gini coefficient.

Targeted cash transfer (lowest three income deciles):
N_tg_3 amount required to achieve a 10 % reduction in the

Gini coefficient.

The choice of the three cash transfer amounts ($109,91, $129,12, and
$150,38) refers to a previous study on the discussion of a UBI for Ecuador that
includes an estimation of the cost of a Basic COVID-19 Emergency Basket
(Bonilla-Bolafios & Salazar-Mendez, 2021). The estimated emergency basket
reflects the minimum monthly amount required for an average individual to
sustain their life in three dimensions: (i) food for nutrition, (ii) education,
and (iii) health and biosafety. The resulting monthly individual cost of food
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for nutrition (education; health and biosafety) in August 2020 current is USD
dollars is $109,91 ($ 19,21; $ 37,28). Table 5 details the dimensions covered
by the selected amounts in the simulated scenarios.

Table 5. Consumption Baskets Description

Cash transfer
amount

$109,91 US  Includes only the estimated monthly individual cost of food for
2020 dollars  nutrition.
$129,12 US  Includes the estimated monthly individual cost of food for nutrition
2020 dollars  and education.
$150,38 US  Includes the estimated monthly individual cost of food for nutrition,
2020 dollars  education, and heath and biosafety.

Consumption basket details

The effect of these scenarios on the Ecuadorian economy is analyzed
using macroeconomic (nominal and real GDP, real aggregate supply, house-
holds aggregate real consumption, real exports and impots, government tax
revenue) and welfare (Gini coefficient) indicators.

The impact on the macroeconomic and welfare indicators is measured
as percent changes with respect to the base scenario, that is, with respect to
the values registered in the 2019 Ecuadorian SAM.

4.2.2. Positive scenarios

Figure 8. Aggregate Supply, Nominal and Real GDP Percent Change by
Positive Scenario
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As illustrated by Figure 8, all scenarios reflect an increase in economic
activity: both the real GDP and the aggregate supply increase. The boost is
stronger under the universal scenarios (P_un_1, P_un_2, P_un_3), as expan-
ding the cash transfer to all Ecuadorians leads to a larger positive effect on
economic activity. In contrast, when the transfer is targeted only to individuals
in the three lowest income deciles, the positive impact on real GDP remains
significant but comparatively smaller. The results also indicate that the increa-
sein nominal GDP exceeds that of real GDP, suggesting upward pressure on
prices. As shown in Figure 9, household consumption risesin all scenarios, but
the expansion is notably stronger under the UBI schemes, where the broader
coverage stimulates aggregate demand more significantly. In contrast, the
targeted scenarios—focused on the three lowest income deciles—generate
smaller increases in consumption, reflecting their narrower reach. However,
the targeted transfers lead to a greater reduction in income inequality since
the benefits are concentrated among lower-income households, resulting in
stronger redistributive effects compared to the universal alternatives.

Figure 9. Gini Coefficient and Consumption Percent Change by
Positive Scenario

It is worth noting that the universal scenario that allocates $150,38
(P_un_3in Figure 9) reduces the inequality coefficient more than the targeted
scenario that allocates $109,91 (P_tg_1). The comparison betweenthe P_un 3
and the P_tg_1 scenarios is interesting because the first one also increases
consumption much more than the second one; therefore, the resulting econo-
mic boost is higher for the universal option.

Both consumption and inequality are related to households' disposable
income. Table 6 details the percent change in households’ disposable income
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by income decile after receiving a cash transfer according to the six simulated
scenarios. As expected, the income of householdsin deciles 1, 2 and 3 increa-
ses the most in all scenarios. Thisis natural because one dollar cash transfer
Is more valuable to low-income households than to high-income ones. Two
findings stand out: (i) regarding the three lower income deciles, the same cash
transfer amount generates a higher increase in income when universality is
considered; (ii) although the targeted scenarios are built so that income deci-
les 4 to 10 do not receive any cash transfer, their income still increase. These
dynamics are a result of economic circularity: even if some households do
not directly receive a cash transfer, their income is enhanced because of the
general boost in economic activity (the multiplier effect).

Table 6. Percent Changes in Households' Disposable ncome by Income
Decile

Pun_1 P un 2 P un_3 P tg 1l P_tg 2 P_tg 3

Decile 1

Decile 2 82,9 % 97,8 % 73,6 % 86,5 %

Decile 3 74,3 % 87,8 % 64,0 % 75,2 % 87,7 %
Decile 4 65,9 % 77,8 % 91,2%

Decile5 60,5 % 71,6 % 83,9 %

Decile 6 54,6 % 64,6 % 75,8 %

Decile 7 49,4 % 58,6 % 68,8 %

Decile 8 43,0 % 51,1 % 60,1 %

Decile 9 35,4 % 42,1 % 49,5 %

Decile 10 26,3 % 31,4 % 37,2%

4.2.3. Nor mative Scenarios

The normative scenarios are designed to identify the individual monthly trans-
fer required to achieve specific reductions in income inequality—namely 1 %,
5 %, and 10 % decreases in the Gini coefficient. As shown in Table 7, a modest
reduction in inequality can be achieved either through a small universal transfer
or through a larger transfer targeted to households below the fourth income
decile. However, the amounts required to reach these reductions remain far
below the national poverty thresholds. In other words, while both approa-
ches contribute to improving income distribution, neither guarantees income
sufficiency, since the transfer levels are well below the extreme and moderate
poverty lines reported by INEC (2022).
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Table 7. Resulted Cash Transfer by Nor mative Scenario

Required cash transfer

Total ..
. . Individual
_ Total annual in monthly in
. Gini monthly Percentage
Recipient . thousandsof thousands :
reduction in US of GDP
USdollars of US
dollars
dollars

N_un_1 universa 1% $716.926,43  $59.743,87 $3,40 0,67
N_un_2 universa 5% $3.801.077,41 $316.756,45 $18,00 3,54
N_un_3 universa 10% $8.252.612,41 $687.717,70  $39,08 7,68

three lowest
N tg 1 income 1% $235.787,42  $19.648,95  $11,17 0,22

deciles

three lowest
N _tg 2 income 5% $1.201.140,61 $100.095,05 $56,89 1,12

deciles

three lowest
N_tg 3 income 10% $2.461.131,80 $205.094,32 $116,56 2,29

deciles

Note: Considering a total population of 17.595.602 according to the Instituto Nacional de Estadisticas y
Censos (INEC), October 2020.

A 5% (10 %) Gini reduction correspondsto (i) to auniversal individual
monthly allocation of $18,00 ($39,08) or (ii) to a targeted individual monthly
allocation of $56,89 ($116,56). Considering the extreme income poverty line,
candidate adequate choices are either a $56,89 individual monthly amount or
a$116,56 one.

The current Bono de Desarrollo Humano (BDH) allocates $50 ($50 to
$150 if avariable component isincluded) monthly to low-income households.
According to Gachet et al. (2019), a $50 BDH cash transfer reduces inequality
in Ecuador by 4,83 %; this empirical finding can be compared to the N_tg_2
scenario (Table 7): to reduce inequality by 5 %, $56,89 needs to be allocated
to lower-income individuals. Moreover, considering the cost of an emergency
basket (Bonilla-Bolafios & Salazar-Mendez, 2021), the $116,56 amount covers
exclusively the 2020 cost of a nutrition basket, which is $109,91.

The normative scenarios’ impact on economic activity is a boost, but a
smaller one than in the positive scenarios because the allocated amounts are
lower. The general dynamics are however similar: auniversal transfer impacts
more the economic activity than atargeted transfer, and the higher the all ocated
amount, the higher the economic boost (Figure 10).
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Figure 10. Aggregate Supply, Nominal and Real GDP Percent Change
by Normative Scenario

Asillustrated in Figure 11, aggregate consumption increases under all
normative scenarios, with stronger effects in the universal schemes. Broader
coverage leads to higher aggregate demand, as all households experience a
rise in disposable income. In contrast, the targeted scenarios generate smaller
overall increases in consumption, since transfers are limited to lower-income
groups. Interestingly, both the universal and targeted transfers that achieve a
10 % reduction in inequality yield similar distributive outcomes, despite their
markedly different levels of coverage and transfer amounts.

Figure 11. Gini Coefficient and Consumption Percent Change by
Normative Scenario
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As shown in Table 8, households in the lowest income decile experience
the largest gains in disposable income across all scenarios. The magnitude of
the effect naturally increases with the size of the transfer. Interestingly, even
though targeted schemes are designed to concentrate benefits among low-in-
come groups, the universal transfer leads to slightly higher relative gains for
the poorest households. This occurs because extending the cash transfer to
all Ecuadorians generates broader indirect effects through higher aggregate
demand and income spillovers. Consequently, both the universal and targeted
scenarios that achieve a 10 % reduction in the Gini coefficient improve the
relative position of the lowest-income households, albeit through different
transmission mechanisms.

Table 8. Percent Changes in Households' Disposable Income by Income
Decile

N un_1 N_un_2
Decile 1 347% | 18,54 %
Decile 2 245% 13,10 %
Decile 3 217% 11,64 %

N un 3 N tg1l N tg 2
359% | 18,29 %
2,48 % 12,63 %

2,15% 10,96 %

N _tg_3

Decile 4 1,91%  10,27% 1,12%
Decile 5 1,73%  9,33% 1,24 %
Decile 6 155%  836% | 18,53 % 1,24 %
Decile 7 139% 752% 16,71% 1,24 %
Decile 8 119% 644% 1439% 1,31 %
Decile 9 096% 523% 11,73% 1,21 %
Decile10 | 0,66% @ 365%  836% 1,39 %

Overall, the simulations reveal that cash transfers stimulate aggre-
gate consumption by increasing household disposable income, particularly
among lower-income groups with higher marginal propensities to consume.
As consumption expands, demand rises for goods and services produced in
labor-intensive sectors—such as retail, food processing, and personal servi-
ces—qgenerating positive spillover effects on employment and output. These
dynamics contribute to a more inclusive growth pattern, as the gains are dis-
tributed toward sectors and workers that typically face higher vulnerability
and informality. At the same time, by raising the relative income of poorer
households, the transfers help reduce income inequality, reinforcing their dis-
tributive role within the economy.
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5. CONCLUSIONSAND DISCUSSION

Theideaof aUniversal Basic Income (UBI) is not new. Nevertheless, during
the COVID-19 pandemic, the discussion towards UBI gained momentum
around the world among academics, citizens, and policymakers, who believe
that UBI could be the answer to the social and economic problems, which have
worsened with the crisis. In a more general spectrum, UBI is also considered
the way to incorporate radical transformations in the welfare state Although
UBI is conceptually simple, it is essential to analyze both its positive and
negative implications when implemented in different contexts. For instance,
Ecuador—strongly affected by COVID-19—nhas historically exhibited high
levels of poverty and inequality. In line with the traditional Ecuadorian social
policy, the immediate response to the pandemic impacts relied on targeted
policies. However, even though worldwide a growing trend of poverty and
inequality is appearing due to health-related and war risks —, the ECLAC
(2022b) suggest that targeted policies have a limited effectiveness because
they do not reach those who really need them. Indeed, exclusiéon and inclusion
errors are very common when implementing targeted policies. Yet universality
IS not exempt from challenges: its financing can be demanding.

The novelty of thisanalysisisthe use of a CGEM for the ex-ante eva-
luation of UBI proposals, as only a limited number of UBI studies employ
this type of model. A CGE model has the advantage that it can represent all
macroeconomic flows of the economic system described by the Accounting
Social Matrix. In this sense, the ex-ante effect of social public policies can
be quantified not only for households but also for the real productive sec-
tor, foreign flows, and public balance. When representative households are
disaggregated into income deciles, as in the present study, the model beco-
mes even more informative because it allows the approximation of the Gini
index, offering insight into the distributional impact of UBI. Moreover, this
disaggregation enables a normative analysis and provide more guidelines to
political decision-makers.

In this context, the analysis of the consequences of adopting a UBI in
Ecuador is based on arigorous model that includes both targeted and univer-
sal scenarios. Results regarding the positive scenarios show that, in general,
universal scenarios boost economic activity (consumption and production)
more than the targeted ones. And the targeted scenarios reduce inequality
more than the universal ones. However, the universal scenarios also produce
a substantial decrease in inequality (Figures 8 and 9). Moreover, universal
scenarios are associated to higher percent changes in households’ disposable
income by income decile, and the lowest income decile households improve its
income more than the higher income decile ones, suggesting that universality
can also operate progressively.

Regarding the normative scenarios, the results confirm the higher aggre-
gate economic impact of universality and reveal that the allocated amount
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does matter. Even though a universal cash transfer of $39,08 and a targeted
cash transfer of $116,56 reduce inequality by the same 10 %, $39,08 is not
sufficient (Figure 11). The debate between universality and targeting, however,
goes beyond numbers. Universal policies must ensure sufficiency, meaning that
the transfer amount is a central consideration. Additionally, a major difficulty
of universal measures is their financing. Universal cash transfers are costly,
therefore, from a realistic perspective, the key question becomes:. to what
extent is the implementation of a UBI feasible in Ecuador?

First, the literature asserts two main financing options for UBI: (i)
spending cuts to other programs: rearranging existing income transfers and
consolidating them into asingle UBI program., and (ii) added revenue collec-
tion (Marinescu, 2019; Pereira, 2017). The second option includes atax reform,
as for the Manitoba Basic Annual Income Experiment (Forget, 2011; Hum &
Simpson, 1993); and additional fiscal revenue through, for instance, natural
resources such as oil and mining, as The Alaska Permanent Fund (Forget,
2014; Widerquist & Howard, 2012) or the Marica's Sovereign Fund (Pereira
et al. 2020).

Second, Ecuador, like other developing countries, faces two structural
problems: high tax evasion and tax expenditures, which hold back tax reco-
llection and could be an alternative to finance a UBI program. The Economic
Commission for Latin America and the Caribbean (2020) shows that the eva-
sion gaps for value-added tax and income tax are around 4,4 % and 2,2 %
as a percentage of GDP, respectively. Conversely, tax loss from exemptions,
deductions, and benefits for both taxes accounts for 4,9 % of GDP (Servicio
de Rentas Internas, 2019). In this context, it is possible to reinforce control
on large firms and target tax expenditures on vulnerable sectors to increase
the financial resources for implementing UBI proposals. Nevertheless, this
represents a complex and slow process.

Results suggest that the starting social, economic, and political condi-
tions in Ecuador pose a great challenge for adopting a UBI policy. Although
the positive results obtained in this analysis, given these departure conditions,
the strict implementation of UBI program in the country does not appear fea-
sible in the short term. At present, the Ecuadorian social system contains ten
conditional cash transfer programs, which differ in amounts, beneficiaries,
and conditions. Thus, an immediate stage would be the universalization of all
ten programs for individuals in poverty.

Nevertheless, this step is extremely complex because some beneficia-
ries receive USD 50 while others USD 240. Therefore, it is not possible to
egualize the existing programs without harming those who receive the highest
amounts, who could claim the unfair removal of acquired rights. A gradual
universalization through the unification of all social programs would also be
complex since, although there are targeted programs, they do not cover all of
the intended population. In addition to consolidating the overall cost, it would
also be necessary to identify all individuals who meet the characteristics of
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poverty and extreme poverty. After addressing that issue, a UBI policy could
support the economic recovery process, boosting the economy and dimini-
shing inequality in the medium term. Thus, although the optimistic results, our
recommendations remain cautious: we suggest a soft start, with aflexible UBI
delivered to all individuals belonging to the lowest income deciles, followed
by a gradual transition toward atrue universal basic income. At present, it does
not appear to be the right time for afully universal basic income in Ecuador.

Another aspect that could be considered is the politic environment.
Ecuador has not experienced political stability; the country is historically
characterized by persistent instability and alow-quality delegative democracy,
with several presidents failing to complete their elected term (Moncagatta &
Pazmifo, 2025). Evidence from the Renda Béasica de Cidadania (RBC) imple-
mented in Marica, Brazil, reflects a unique combination of visionary political
|leadership and an extraordinary fiscal context—Ilinked to oil revenues—that
enabled the program'’s expansion (De Wispelaere et al., 2024). Nevertheless,
the policy still retains features of traditional conditional transfers, as eligibi-
lity depends on self-reported family income and registration in the national
unified registry (CadUnico). Moreover, it is not fully universal—covering
only about one-quarter of the city’s population and operating through alocal
digital currency, the mumbuca. These contextual and institutional characte-
ristics suggest that replicating or scaling up similar programs in politically
and fiscally fragile settings, such as Ecuador, would require not only financial
capacity but also sustained political commitment.

It is important to acknowledge several limitations of the CGE model
applied in this study. The first concerns the assumption of full employment,
which abstracts from the unemployment dynamics that are central to the Ecua-
dorian labor market. In reality, high informality, structural underemployment,
and sectoral mismatches constrain labor mobility and hinder the smooth reallo-
cation of workers across activities. As aresult, policy shocks—such as those
associated with the implementation of a UBI—could generate temporary or
even persistent increases in unemployment that the model cannot capture.
Future extensions should therefore incorporate labor market imperfections
and endogenous unemployment mechanisms to better represent short- and
medium-term adjustment processes in the Ecuadorian economy.

Another limitation relates to the measurement of inequality. Relying
solely on the Gini coefficient may underestimate the distributive effects of a
UBI in contexts such as Ecuador. When estimated from household surveyslike
the ENEMDU, the Gini index captures inequality only within the surveyed
population, typically excluding top income groups and corporate sectors that
are likely to bear the main tax burden of financing a UBI. Consequently, if
the financing mechanism involves taxes on high-income individuals or large
economic groups not represented in survey data, the true reduction in inequa-
lity could be understated. A more comprehensive assessment would require
complementing the Gini coefficient with additional indicators—such as the
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income share of the top 1 % or the Palma ratio—and integrating survey and
fiscal data (e.g., tax records and national accounts) into aunified distributional
framework.

Furthermore, in the current model specification, the oil sector is treated
analogously to other tradable sectors, without explicitly capturing the state’s
direct participation in oil exports or the fiscal linkages between oil revenues
and public expenditure. This simplification may overlook a key transmission
channel in the Ecuadorian economy, where the national budget remains highly
dependent on oil income and price fluctuations exert significant effects on
employment and aggregate demand. In this sense, a UBI could, in principle,
be conceived as a countercyclical instrument financed partly by oil windfalls;
however, during periods of low oil prices, alternative financing sources—such
as progressive taxation or environmental fiscal reforms—would be required
to ensure long-term sustainability.

Finally, beyond model-specific limitations, this research abstracts from
several structural features of the Ecuadorian economy—such as unemployment,
underemployment, informality, and limited factor mobility—that are essential
for understanding real-world dynamics. These simplifications, while necessary
to highlight broad macroeconomic and distributive patterns, may introduce an
upward bias in the results and render the model more optimistic than actual
conditions would justify. Accordingly, the findings should be interpreted as
indicative trends rather than precise forecasts of Ecuador’s economic trajectory.
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APPENDIX
Appendix A. Social Accounting Matrix 2019

11 [\ Vv Vi
Use of Income
. Income Tax and Capital and Rest of the
Industries . .
Generation Subsidies Investment world
Households Goverment Total
Intermediate Final Public
. . . . Investment Exports Total Demand
| Industries Consumption Consumption expenditure (28.006.467) (24917.131) (210.553.433)
(77.549.821) (63.596.229) (16.483.785) R o R
Total ital and
1 Income Generation Value Added Capital and labor CI)ai)ocrai':r:ICCaJrr?en
(99.819.163)

(8.036)

(99.827.199)

Households

Capital and labor

Current transfers

Direct subsidies
and grants

Capital transfers

Remittances

Household's Gross

received income
96.722.815 16.883.376 2.050.158
Use of ( ) ( ) (14.711.761) ( ) (3.185.391) (133.553.500)
1l
Income . . Administrative Administrative . . Remittances Goverment's Gross
Seccional taxes | Capital and labor Tax collection | Capital transfers . .

Goverment (1052.414) (3.088.956) fees fees (12.075.721) (4751.918) received income

R o (20.347.861) (2.550.789) o R (218.153) (44.085.812)

Indirect taxes and

Direct Taxes

Tax collection
v T d Subsidi bsidi
ax and Subsidies subsidies (4.839.289) (12.075.721)
(7.236.432)
v Capital and Investment Household Saving|Goverment saving Foreign Saving Total Saving
(25.809.388) (8.823.730) (178.898) (34.812.016)
. . . . Total currency
VI Rest of the world Imports Capital and labor | Remittances sent | Remittances sent Capital transfers outflows
(24.895.603) (15.428) (2.077.357) (1.515.748) (3.473)
(28.507.608)
Total capital and |Household's total | Government's . Total currency
Total Total Supply labor spending spending total spending Tax collection | Total Investment inflows
210.553.433 12.075.721 34.812.016
( ) (99.827.199) (133.553.500) (44.085.812) ( ) ( ) (28.507.608)
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1. INTRODUCTION

Although employment has traditionally been viewed as a key tool in combating
poverty, this perspective has been increasingly challenged due to the growing
number of workers unable to achieve decent living conditions (Fleury & For-
tin, 2006). This phenomenon, known as in-work poverty, refersto individuals
who, despite being employed, live in households with insufficient income to
escape poverty (Gammarano, 2019; Maurizio, 2018). In Ecuador, the in-work
poverty rate (IWPR) has shown significant fluctuations over the past sixteen
years, declining from 31,69 % in 2007 to 25,98 % in 2022 (Appendix A).
These changes reflect the influence of various factors, including the structural
conditions of the labor market, macroeconomic context, household characte-
ristics, and social policies (Crettaz, 2011).

The Ecuadorian economy has experienced periods of growth interrup-
ted by recessions. Between 2007 and 2014, uneven growth led to a reduction
in underemployment (-5,3 percentage points) and an increase in adequate
employment (+6,1 pp) (INEC, 2023b), along with declines in overall pover-
ty (—14,2 pp) and extreme poverty (8,8 pp) (INEC, 2022), driven by rising
wages and stronger enforcement of social security contributions (Maurizio,
2018). However, from 2015 to 2020, shocks such as falling oil prices and the
2016 earthquake caused a decline in adequate employment (—7,7 pp), arisein
informality (+8,6 pp), increased inequality—Gini coefficient 0,473—(INEC
(2023a), and poverty rising to 25 % (INEC, 2022).

The COVID-19 crisis (2020-2022) further deepened these challenges,
causing a 7,8 % GDP contraction (Macas, 2023), an increase in informality to
64,4 %, a decrease in adequate employment to 29,1 %, and poverty rising to
32,4 % (INEC, 2022). Following the easing of restrictions, a partial recovery
began, with informality declining to 60,5 % and adequate employment rising
to 35,5 % by 2022 (INEC, 2023b).

When considering the life cycle of workers, Rowntree (1902) identi-
fied youth, adulthood with parenting responsibilities, and old age as the most
economically vulnerable stages. In Ecuador, as of October 2022, the formal
employment rate was 28,2 % among youth aged 18-29, with an average income
of USD 346, while for older adults, formal employment stood at 15,4 %, with
an average income of USD 237,20, highlighting labor market challenges and
poverty risks during these stages (INEC, 2022).

Research indicates that young people face higher risks of in-work
poverty due to unstable employment, low wages, and limited access to social
security (Bennett, 2017; Filandri & Struffolino, 2019; Tejero, 2017). Additio-
nally, generational changes influenced by education, working conditions, and
household composition exacerbate this vulnerability, making younger cohorts
more susceptible than previous generations (Fredes, 2021).

Research on in-work poverty in Ecuador remains limited, particularly
due to the lack of longitudinal data that track individuals over time, which
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hinders understanding beyond short-term economic fluctuations. To address
this, the present study employs a cohort analysis and an Age-Period-Cohort
(APC) approach based on Deaton and Paxson (1994) and Deaton (2018), using
a pseudo-panel constructed from successive surveys covering sixteen years
(2007-2022). The study aims to analyze the dynamics of the in-work poverty
rate across the life cycle and generations, as well as its relationship with the
economic cycle. Accordingly, this study poses the following research ques-
tions: To what extent does in-work poverty among Ecuadorian workers differ
across the life cycle, generational cohorts, and historical periods?

Therefore, this study makes an important contribution to the literature
by examining in-work poverty in Ecuador through a multidimensional lens that
incorporates life-cycle stages, generational shifts, and macroeconomic fluc-
tuations. By applying an Age-Period-Cohort (APC) model to a pseudo-panel
constructed from nationally representative surveys spanning 2007 to 2022,
this research provides additional empirical evidence on the structural and
cyclical determinants of in-work poverty. The findings aim to inform more
effective public policy responses that address the persistent vulnerabilities
of workers—particularly younger cohorts—within a changing economic and
labor market context.

The article is structured as follows: first, it presents the theoretical
framework and areview of the relevant literature; next, it outlines the metho-
dology used in the analysis; thisis followed by a discussion of the main results,
and finally, the article concludes with a summary of the key findings and their
policy implications.

2. LITERATURE REVIEW

In-work poverty, arising from insecure low-paid jobs, emerged in the U. S.
in the 1970s and gained European focus in the 1990s (Dominguez-Olabide,
2022). Vandecasteele and Giesselmann (2018) present Table 1, which shows the
possible binary combinations of employment and poverty, where combination
B2 defines in-work poverty, while the others represent initial conditions that
may lead to this phenomenon.
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Table 1. Dimensions of In-Work Poverty

Household is
(1) Non-poor (2) Poor
(A) Not Not employed and non-  Not employed and
Theindividual is employed poor poor
(B) Employed  Employed and non-poor Employed and poor

Source: Vandecasteele and Giesselmann (2018)
Elaborated by the authors

In-work poverty lacks a universal definition but iswidely seen asacom-
plex interplay between individual and household factors (Dominguez-Olabide,
2022; Tejero, 2017). It refers to paid workers living in households below the
poverty line (Cheung & Chou, 2015; Jirgen & Lohmann, 2008; Maurizio,
2018). While employment often reduces poverty, many workers remain at risk
despite being employed.

This condition stems from a mismatch between household resources
and needs. Influencing factors include macroeconomic elements—such as
labor market structure, economic cycles, and institutions—and microeconomic
aspects such as age, gender, education, and migration status (Crettaz, 2011;
Lohmann & Crettaz, 2018). Household size and composition also matter, as
larger families with dependents tend to face greater financial strain (Lohmann
& Crettaz, 2018).

2.1. Measurement of Poverty

Filandri and Struffolino (2019) distinguish two approaches to measuring
in-work poverty: the individual and the household approach. The individual
approach focuses on personal income below 60 % of the national median wage,
ignoring household context. The household approach, supported by Maurizio
(2018) and Van Winkle and Struffolino (2018), assesses poverty based on total
household income—either relative to the median (60 %) or to the cost of a
basic basket—considering family size, structure, and financial burdens for a
fuller picture of economic well-being.

In accordance with Jiirgen and Lohmann (2008), Filandri and Struffo-
lino (2019), Maurizio (2018), and Gammarano (2019), this study adopts the
househol d-based approach to measuring poverty. This perspectiveis particu-
larly suitable for the Latin American context, as it reflects the distribution of
resources within families and accounts for differences in household size and
dependency structures. Moreover, Maurizio (2018) argues that the absolute
approach constitutes the most appropriate criterion for defining the poverty
line in the region, given the substantial evidence that a significant share of
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the population continues to lack the resources required to satisfy basic needs.
The detailed description of the construction of the in-work poverty variable
Is presented in the methodology section.

2.2. International Evidence

This section reviews major studies on in-work poverty, a topic extensively
studied in Europe and the U. S. Brostrom and Jansson (2022), analyzing Swe-
den over 30 years, found long-term improvements shaped by economic cycles
and policy reforms, with a shift in the profile of the working poor from native
single women to foreign-born married men.

Several studies (Kenworthy & Marx, 2018; Lohmann & Crettaz, 2018;
Tejero, 2017; Van Winkle & Struffolino, 2018) link in-work poverty to age,
job type, and household structure. Labor poverty fluctuates across life stages.
It tends to be higher in early and later adulthood (Cheung & Chou, 2015; Loh-
mann & Crettaz, 2018), though Tejero (2017) identifies middle age as another
period of elevated risk. Van Winkle and Struffolino (2018) further show that
this risk decreases over time for men but increases for women.

Job quality plays a crucial role in shaping poverty risk. Part-time and
low-wage employment—particularly in the service sector, where wage dis-
persion is high—increases the likelihood of poverty (Hallerdd & Larsson,
2008; Lohmann & Crettaz, 2018; Tejero, 2017). At the structural level, social
transfers and higher degrees of decommodification help mitigate this risk
(Lohmann, 2008). However, certain groups—such as immigrants, individuals
with lower education levels, and low-skilled workers—remain especially vul-
nerable (Cheung & Chou, 2015).

Beyond these contexts, Lin and Hao (2023) apply an APC model to
census and survey data from Hong Kong (1986-2016), analyzing the dynamics
of low-paid employment. Their results reveal U-shaped life-cycle patterns,
persistent period effects, and generational differences, underscoring the broader
applicability of APC methods to labor market phenomena. This strengthens
the case for employing APC analysisin the study of in-work poverty.

2.3. Evidence from Latin America

In Latin America, evidence is limited. Maurizio (2018) finds in-work pover-
ty rates in Ecuador and Peru to be 25 % higher than in Brazil, Costa Rica,
and Argentina, due to persistent low-quality jobs. In Chile, Maldonado et al.
(2018) show that, without public transfers, in-work poverty exceeds the OECD
average—driven by high informality, rigid labor rules, and a conservative
welfare system favoring older men over youth. Fredes (2021), using an APC
model in Chile, finds that younger cohorts face greater risks despite higher
education. In-work poverty declines with age and has fallen over time due
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to macroeconomic and policy changes, though the analysis lacks controls for
other socioeconomic variables.

Additional evidence from Costa Rica and other Latin American countries
supports the relevance of cohort, age, and period effects. Brenes Camacho
(2014) analyzes household surveys and population censuses from 1981 to
2002, showing that poverty among older adults can be understood as a cohort
effect, largely associated with low educational attainment—especially among
men—and limited access to retirement pensions.

2.4. Age-Period-Cohort Approach to In-Work Poverty

The Age-Period-Cohort (APC) method analyzes how in-work poverty evolves
acrossindividuals' life cycles, over time, and between generations. It decom-
poses trends into three effects: the age effect, reflecting life cycle changes
linked to education, employment, fertility, and marital status; the period effect,
capturing macroeconomic shocks such as recessions or pandemics; and the
cohort effect, highlighting generational differences among workers entering
the labor market in the same year (Amber & Chichaibelu, 2023).

Theories of pro-poor and pro-rich growth help explain how economic
growth affects different income groups. In pro-poor growth, the incomes of
the poor rise as fast or faster than those of wealthier groups, reducing in-work
poverty. In contrast, pro-rich growth leads to rising inequality and persistent or
increasing poverty among workers (Campos Vazquez & Monroy-Goémez-Fran-
co, 2016).

The age effect is often tied to income changes over the life course.
Rowntree (1902) noted that workers face poverty during key life phases—
especially early in their careers or after retirement. Young workers typically
earn low wages (Jirgen & Lohmann, 2008), while poverty risk may later shift
to middle-aged earners (Lohmann & Marx, 2018). Income usually rises with
experience and education but can decline again in later life (Fredes, 2021).

The cohort effect reflects generational differencesin exposure to emplo-
yment opportunities, education, and evolving labor market demands. While
younger cohorts may benefit from better education, they may also face rising
competition, automation, and shifting skill requirements (Marx & Nolan,
2014). Public policies, social programs, and intergenerational transfers also
influence cohort outcomes (Marx & Nolan, 2014).

3. MATERIALSAND METHODS

This study employs an Age-Period—Cohort (APC) analysis to examine the
evolution of in-work poverty in Ecuador. For this purpose, a pseudo-panel is
constructed, allowing a group of individuals (cohorts) to be tracked over time
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using successive surveys. Cohorts—defined as a group of individuals who
share a common characteristic, in this case, year of birth—enable the analysis
of their trgjectories in the labor market over time (Zalakain, 2023).

Data from the National Survey of Employment, Unemployment, and
Underemployment (ENEMDU) —conducted each December by the INEC—
will be used for the period from 2007 to 2022. The information collected in
December isrepresentative at the national, urban-rural, and provincial levels,
ensuring consistency across time. Each year, the survey collects approximately
30.000-91.200 individual observations (INEC, 2022), with areduction in the
sample size observed in 2020.

A harmonization process is conducted for the individual and household
databases to ensure consistency and comparability of the data. The study
population consists of employed individuals between the ages of 15 and 65
who have at least one job, from whom the tracking cohorts will be constructed.

3.1. Construction of the In-Work Poverty Variable

To construct the in-work poverty variable, the methodologies proposed by
Maurizio (2018) and Gammarano (2019) will serve as references. First, indivi-
duals classified as employed will be identified based on the criteria established
by INEC (2022) and the ILO (2013). These institutions define employed per-
sons as those aged 15 or older who have a job and worked at least one hour
during the reference week. Those who were temporarily absent due to shifts,
flexible schedules, |eaves of absence or other arrangements are also included,
even if they did not work during the reference week.

Once the group of workers has been identified, the next step is to deter-
mine how many of them live in households classified as poor. According to
Jirgen and Lohmann (2008), Filandri and Struffolino (2019), Maurizio (2018),
and Gammarano (2019), well-being is assessed at the household level; therefo-
re, poverty is calculated based on per capitalabor income and total household
income, compared to the established poverty line. Maurizio (2018) argues that
the absolute approach is the most appropriate criterion for defining the poverty
linein Latin America, asthereis substantial evidence that a significant portion
of the population still lacks the resources necessary to meet their basic needs.

In Ecuador, the official poverty line is established by INEC based on
the cost of a nationally defined basic consumption basket that reflects essen-
tial goods required to meet minimum living standards (Espinosa & Mendieta,
2017).

Two variants of the in-work poverty rate will be constructed: In-Work
Poverty-All Income Sources (IWPT) and In-Work Poverty-L abor Income Only
(IWPWT). Thefirst includes all household income, while the second considers
only labor income. Since the unit of analysis is the cohort, the study popula-
tion will be limited to workers in poor households with only one employed
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member. This methodological decision prevents distortions in the measurement
of in-work poverty that may arise from income pooling in households with
multiple earners, ensuring a more accurate analysis of its dynamics across the
life cycle and between generations.

3.2. Study Variables

The set of variables presented in Table 2 is used to estimate the APC model. A
detailed description of the variablesincluded in this group is provided below:

Table 2. Variables Used in the APC M odel.

Variable Description unit of
M easur ement

Calculates the percentage of the

In-Work Poverty Rate-All working poor, conS|_der|ng_ total .
household income (including Proportion

Income Sources (IWPT) .
bonuses, remittances, and rental
income).

In-Work Poverty Rate— M easures the percentage of the

Labor Income Only working poor, considering only one Proportion

(IWPWT) household labor income.

Age 15-65 years Years

Period 2007-2022 Years

Cohort 1947-1992 Years

Elaborated by the authors

Since workers' characteristics are also crucial for explaining in-work
poverty, the following section provides details on these additional socioeco-
nomic variables:
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Table 3. Additional Socioeconomic Variables

Variable Description
Woman 1: If the worker !s female
0: If the worker ismale.
Rural 1: If the worker I?ves?n rural area.
0: If the worker livesin urban area.
: 1: If the worker livesin the coastal region.
Coastal region 0: Any other case *
Sierraregion 1: If the worker livesin the Sierra region.
0: Any other case
. 1: If the worker is married.
Married 0: Otherwise.
Education Years of schooling.
Informal® 1: If the worker ?sinformal
0: If the worker isformal
Agriculture
Services
ndustry Commerce
Industry (manufacturing and construction)
Firm Size 1 F@rms w@th more than 100 employees.
0: Firms with 100 or fewer employees.
Household Proportion of economically dependent household members

Dependency Ratio

Household Workers
Ratio

Minimum Wage

(study and do not work).
Proportion of employed members in the household.

L og difference between minimum and provincial median
wage

Elaborated by the authors

3.3. Construction of the APC M odel

The APC model is based on the construction of a pseudo-panel, which tracks
cohorts of individuals born in the same year across successive surveys. Unlike
cross-sectional or short-term panel data, pseudo panels offer the advantage of

! Informal employment is defined as any paid work that is not registered, regulated, or protected by
legal or regulatory frameworks (Hussmanns, 2004), including informal wage earners and self-emplo-

yed workers.
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capturing labor market dynamics over time. Key labor indicators are shaped by
both age-related life-cycle effects and generational influences, which evolve
over time. When life-cycle profiles are estimated using cross-sectional data,
these effects are confounded, as a single-time observation cannot disentangle
age from cohort influences (Deaton, 2018). While pseudo-panels do not track
the same individuals over time, they mitigate the attrition typical of panel
data by constructing cohorts from independent cross-sectional survey samples
each year. This approach is particularly valuable for extending the period of
analysis and identifying long-term structural trends in labor market behavior.

It isimportant to note that this analysis combines a pseudo-panel cons-
truction with an Age-Period-Cohort (APC) framework. Cohorts, defined by
fixed characteristics such as year of birth, are tracked over time using repeated
cross-sectional surveys, approximating longitudinal data (Deaton, 1985). The
pseudo-panel provides the structured dataset necessary to implement the APC
model, which decomposes in-work poverty dynamics into age, period, and
cohort effects, allowing a clear interpretation of life-cycle patterns, genera-
tional differences, and macroeconomic influences (Deaton & Paxson, 1994).

Following the linear decomposition framework proposed by Deaton
(2018), and Deaton and Paxson (1994), this study distinguishes the effects
of the life cycle, generational change, and economic cycles. This methodol o-
gy considers three matrices of variables. A for age, C for cohort, and P for
period. The data are structured so that each observation represents a cohort j
in aspecific year t. In this setup, the rows of matrices A, C, and P consist of
cohort-year pairs, and the number of columns corresponds to the number of
ages, cohorts, and periods, respectively. The decomposition of the dependent
variable is expressed as follows:

Yje = By + Ajio + Ci0 + P + Xy + uj

Where y;: represents the dependent variable for cohort j in period ¢,
arranged in N x 1 vector; ¢y isan N x 1 vector of ones associated with the
constant parameter 3; and u ; is avector of error terms for cohort j in period
t. The vectors o, §, and 6 correspond to the effects associated with age, cohort,
and period, respectively, while X ;; includes a complete set of additional expla-
natory variables for cohort j in period ¢.

The literature indicates that, in this type of analysis, one of the varia-
bles related to age, period, or cohort must be excluded to avoid singularity
in the regression matrix. This is due to the identification challenge posed by
the relationship among these variables (cohort = year — age). To address this
issue, we follow the constrained generalized linear model proposed by Deaton
and Paxson (1994), which resolves the age-period-cohort (APC) identification
problem through explicit orthogonality and zero-sum constraints on period
effects. This strategy has been applied to estimate age-period-cohort effects
for economic phenomena in previous studies (Amber & Chichaibelu, 2023;

225

(1)



Balleer et al., 2009; Duval Hernandez & Orraca Romano, 2011; Fredes, 2021,
Ontanedaet al., 2022). Specifically, an additional constraint isintroduced: the
period effects are assumed to be orthogonal to atime trend and are constrai ned
to sum to zero, as follows:

k'0=0
LTIQIO

Here, k isavector (1,2,3,...,T), where k = 1 represents the initial
period and x = T the final period. One approach to estimating Equation 1
subject to the constraint 2 isto define period dummy variablesfort = 3,...,T
as follows:

di =dy —[(t—1)dy — (t — 2)dy]

Where d; = 1 if the period is ¢, and O otherwise. This equation ensu-
res that Equation 2—which requires the period variables to sum to zero—is
satisfied. The values of d,” estimate the coefficients from the third to the
final period. The coefficients for the first and second periods can be recove-
red based on the condition that all period effects sum to zero and thus satisfy
the restriction imposed by Equation 2. This structure allows period effects to
be interpreted as deviations from a neutral time trend, enabling a coherent
reading of temporal shocks. The resulting estimates thus reflect substantive
economic mechanisms, reinforcing the theoretical and empirical validity of
the identification strategy.

In the estimation of Equation 1, the first age group and the forty-fifth
cohort are omitted, so that individuals aged 15 and working poor indivi-
duals who were 15 years old in 2007 (the 1992 cohort) serve as the reference
groups. As for the period, timeless average of all years as a reference point
is used, following the methodology proposed by Deaton and Paxson (1994).
The estimation employs the errors-in-variables estimator for grouped data,
as proposed by Deaton (2018). In this way, the model uses individual-level
data to calculate the sampling error variances required to correct for bias and
obtain a consistent estimator. All estimates were obtained using the survey
weights provided.

Thein-work poverty variables are expressed as proportions, calculated
as the number of working poor individuals within a given cohort divided by
the total number of workersin that cohort. This approach ensures that the rate
remains within a range of zero to one and allows for the tracking of cohorts
over time.
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4. RESULTSAND LIMITATIONS
4.1. Descriptive Statistics: In-Work Poverty by Age, Period, and Cohort

The evolution of the in-work poverty rate follows similar patternsin both varia-
tions. However, the IWPWT (In-Work Poverty-Labor Income Only) remains,
on average, 5,35 percentage points higher than the IWPT (In-Work Poverty-All
Income Sources) throughout the 2007—2022 period. The years 2009 and 2020
recorded the highest in-work poverty rates, reaching 28,73 % and 27,18 % for
IWPT, and 33,01 % and 34,31 % without them, respectively.

With respect to the life cycle, distinct behavioral patterns can be iden-
tified. At the beginning of working life, the share of working poor is high—at
age 15, the IWPT is 51,59 % and the IWPWT is 56,50 %. However, both rates
gradually decline until age 25. During middle age, the rates gradually increase
until age 40, then decrease until age 59, and rise slightly again by age 65.

In terms of cohort analysis, a clear generational effect is observed in
the evolution of in-work poverty. Older generations, such as the 1947 cohort,
exhibited a declining trend in in-work poverty up to approximately the 1957
cohort. From that point onward, the rate showed a slight upward trend until
the 1980 cohorts. However, from that point to the most recent generation
(1992 cohort), a sustained decrease in in-work poverty is observed. In this
cohort, the IWPT stands at 19,73 %, while the IWPWT reaches 23,79 % (see
Appendix B).

4.2. Socioeconomic Characteristics of the Wor king Poor

The figures below illustrate the evolution of the in-work poverty rate by bir-
th cohort, presented in its two forms: In-Work Poverty-All Income Sources
(IWPT) and In-Work Poverty-Labor Income Only (IWPWT), across different
categories. Each line connects data points for the same cohort over time, while
different cohorts remain unconnected. For example, individuals who were 20
years old in 2007 are followed annually from the initial observation in 2007
until they reach age 30 in 2022, based on data from successive survey rounds.
While the decomposition relies on data from all cohorts born between 1947
and 1992, the figures display only six representative cohorts, spaced at ten-
year intervals, for ease of interpretation.

Figure 1 shows the in-work poverty profiles disaggregated by gender
(men and women). Overall, the cohort profiles exhibit a slightly decreasing
trend. The graphs also provide insights into cohort patterns, indicating that
more recent generations—both male and female—tend to experience lower
levels of in-work poverty over time. By following each connected line, which
represents the same cohort tracked over 16 years, the figure reflects the impact

227



of major economic events. For instance, both in-work poverty rates show a
significant increase during critical periods such as 2009 and 2020.

Figure 1. Evolution of In-Work Poverty Cohorts — In-Work Poverty
(IWPT and IWPWT), by Gender

Note: Shaded areas represent 95 % confidence intervals.
Source: ENEMDU, 2007-2022
Elaborated by the authors

Figure 2 illustrates the age profiles of in-work poverty for urban and
rural areas, distinguishing between the IWPT and IWPWT measures. In both
cases, the profiles exhibit a declining pattern with age, suggesting that the
likelihood of being in working poverty decreases as individuals advance in
their life cycle. In urban areas, both indicators show substantial variation
across cohorts, allowing the identification of cohort effects at specific ages.
For instance, the IWPT and IWPWT levels for the 1987 cohort are 11,64 and
11,43 percentage points lower, respectively, than those observed for the cohort
born ten years earlier at the same age. A similar downward trend is observed in
rural areas, although at higher overall levels of in-work poverty. In this case,
the cohort effects are more pronounced: the IWPT and IWPWT for the 1987
cohort are 22,38 and 18,45 percentage points lower, respectively, than those
for the cohort born a decade earlier at the same age.
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Figure 2. Evolution of In-Work Poverty CohortsIn-Work Poverty —
IWPT and IWPWT, by Area

Note: Shaded areas represent 95 % confidence intervals.
Source: ENEMDU, 2007-2022
Elaborated by the authors

Figure 3 provides a comprehensive view of the age profiles of in-work
poverty across formal and informal employment, using both IWPT and IWPWT
indicators. In the formal sector, the in-work poverty rate remains consistent-
ly low throughout the life cycle. Differences between cohorts are relatively
minor, which suggests that formal employment offers greater income stability
and protection against economic fluctuations. This stability reflects the role
of formal jobs in mitigating vulnerability to in-work poverty.

In contrast, the informal sector exhibits markedly higher levels of
in-work poverty and greater variability across cohorts. The profiles show
wider fluctuations over time, indicating that informal workers are more expo-
sed to economic shocks and labor market instability. These cohort differences
highlight that unstable earnings amplify vulnerability to poverty throughout
the life cycle.
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Figure 3. Evolution of In-Work Poverty CohortsIn-Work Poverty —
IWPT and IWPWT, by Employment Sector

Note: Shaded areas represent 95 % confidence intervals.
Source: ENEMDU, 2007-2022
Elaborated by the authors

Figure 4 shows the evolution of the in-work poverty rate across three
educational levels: low, medium, and higher. Among individuals with low
education, both variants of the in-work poverty rate decline with age; however,
they remain elevated throughout the life cycle compared to other education
groups and exhibit greater volatility. For example, the average IWPT and
IWPWT for a 24-year-old are 35,68 % and 42,14 %, respectively, while at
age 65 the corresponding rates fall to 28,99 % and 39 %.

For individuals with medium education, the in-work poverty rate dis-
plays evidence of cohort effects at specific ages, with younger cohorts showing
lower poverty rates than older cohorts at the same stage of the life cycle. For
instance, at age 25, the 1992 cohort records an IWPT that is 8,9 percentage
points lower and an IWPWT that is 6,41 percentage points lower than those
of the cohort born five years earlier.

Among individuals with higher education, in-work poverty rates in both
variants are the lowest. The trend remainsrelatively stable over thelife cycle, with
a slight decline as age increases. On average, at age 24, the IWPT and IWPWT
are 4,4 % and 8 %, respectively, decreasing to 1,91 % and 7 % by age 65. Cohort
differences are minimal, suggesting that access to higher education continues to
confer substantial economic stability and protection against in-work poverty.

230



Figure 4. Evolution of In-Work Poverty CohortsIn-Work Poverty —
IWPT and IWPWT, by Education L evel

Note: Shaded areas represent 95 % confidence intervals.
Source: ENEMDU, 2007-2022
Elaborated by the authors

Figure 5 presents the age profiles of the in-work poverty rate across
major sectors of economic activity. In agriculture and mining, both IWPT and
IWPWT steadily decline with age but remain high even at older ages. For
instance, in agriculture, the IWPT and IWPWT are 62,64 % and 66,55 % at
age 15, falling to 38,65 % and 49,52 % at age 65.

In the services sector, in-work poverty rates follow a downward trajec-
tory across cohorts, with notable differences at specific ages. At age 20, the
1992 cohort shows IWPT and IWPWT values that are 11 and 13 percentage
points lower, respectively, than those of the cohort born five years earlier.
Similar declining patterns appear in commerce and industry. In commerce, the
IWPT and IWPWT drop from 31,15 % and 36,99 % at age 15 to 14,43 % and
25,61 % at age 65. In industry, the corresponding rates decrease from 29,81 %
and 36,40 % to 10,18 % and 18,77 %, respectively. Comparing sectors, ser-
vices consistently exhibit the lowest in-work poverty rates, while agriculture
records the highest levels throughout the life cycle, highlighting the persistent
structural disadvantages of rural and primary activities.
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Figure 5. Evolution of In-Work Poverty CohortsIn-Work Poverty —
IWPT and IWPWT, by Sector of Economic Activity

Note: Shaded areas represent 95 % confidence intervals.
Source: ENEMDU, 2007-2022
Elaborated by the authors

232



4.3. APC Model Estimates

Figure 6 presents the estimated coefficients of the model for 46 cohorts, 51
age groups, and 16 years, along with their 95 % confidence intervals. The
graph shows the effects of age, period, and cohort for both the total sample of
households and households with a single worker. The estimated coefficients
do not reveal significant differences between the two groups. Moreover, the
global significance test—whose results are detailed in Appendix C—indicates
that the age, period, and cohort coefficients are statistically significant and
different from zero in both models, thereby allowing the results to be genera-
lized to the entire population of households under study.

Figure 6. Decomposition of Age, Cohort, and Period Effects IWPT (L eft
Panel) and IWPWT (Right Panel)
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Note: Lines show APC model coefficients with 95 % confidence intervals (shaded). Estimates for 2007-
2008 are based on Equation 2 restrictions. The dashed line represents the cyclical component of real GDP,
estimated using the Hodrick-Prescott filter and displayed on the secondary axis.

Source: ENEMDU, 2007-2022
Elaborated by the authors

Thefirst panel of Figure 6 shows the effects of age on variationsin the
in-work poverty rate (IWPR) for households with a single worker, using the
situation at age 15 as the reference point while holding constant the effects
of the economic cycle and cohort. In both IWPT and IWPWT variants, a
significant decline is observed between ages 15 and 25, reflecting improved
economic conditions during the initial years of labor market entry. However,
beginning at age 25, in-work poverty starts to rise again, peaking around age
35. After that, the IWPT shows a slight decline, while the IWPWT continues
to increase toward the end of the life cycle. In old age, transfers help reduce
in-work poverty, but their absence—combined with retirement—intensifies
economic vulnerability. These findings are consistent with Rowntree (1902),
who identified three stages of heightened economic hardship across the life
cycle: youth, adulthood with family responsibilities, and old age after retire-
ment. Additionally, Tejero (2017) notes that workers in the middle stages of
their life cycle are more likely to experience in-work poverty.

The second panel of Figure 6 shows the generational effects on the
in-work poverty rate (IWPR), using the 1992 cohort as the reference group
while holding constant the effects of the life cycle and the economic cycle.
In both variants, in-work poverty is higher among older generations, sugges-
ting that at the same age, younger cohorts experience lower levels of in-work
poverty. However, these results contrast with the findings of Fredes (2021) for
Chile, who argues that more recent cohorts do not face alower risk of in-work
poverty; on the contrary, they are more likely to experience it compared to
their immediate predecessors.
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These cohort results reinforce the importance of situating Ecuador
within the broader international debate. While Fredes (2021) finds that younger
cohorts in Chile face higher risks of in-work poverty despite higher educa-
tion levels, our results suggest the opposite pattern for Ecuador, where more
recent generations experience lower levels of in-work poverty at the same
age. Similarly, Brostrom and Jansson (2022) show that in Sweden, long-term
reductions in in-work poverty are shaped not only by generational change but
also by macroeconomic cycles and institutional reforms. Taken together, these
studies highlight that the Ecuadorian case aligns with evidence of structural
improvements across cohorts but also underscores the role of national contexts
in shaping whether younger generations face advantages or disadvantagesin
the labor market.

The third panel of Figure 6 shows the effect of the economic cycle on the
in-work poverty rate (IWPR), alongside the cyclical component of Ecuador’s
real GDP, while holding constant the effects of the life cycle and generatio-
nal change. A countercyclical pattern emerges, in which the IWPR decreases
during periods of economic growth and rises during recessions—such asin
2009, 2016, and 2020—Iinked to the global financial crisis, the decline in oil
prices, and the COVID-19 pandemic respectively. This pattern aligns with
pro-poor economic growth theory, which suggests that economic expansions
tend to benefit the most vulnerable groups, thereby reducing in-work poverty.

4.3.1. Decomposition of the Age Effect on the In-Work Poverty Rate, by
Various Categories

Thefirst panel of Figure 7 shows the age effects on the in-work poverty rate
(IWPR) by gender, whileisolating generational variations and macroeconomic
shocks. The IWPT declines rapidly until age 25 for both men and women.
Between ages 26 and 40, it remains relatively stable for men, whileit increases
slightly for women until age 36. From age 41 for men and age 37 for women,
the IWPT begins to decrease again, reaching its lowest point at age 65. For
men, the IWPWT shows a sharp decline up to age 25, stabilizing between ages
26 and 40, and then gradually declines into old age. In contrast, the IWPWT
for women follows a different trgjectory: after falling until age 25, in-work
poverty rises until age 43, decreases until age 55, and then increases again in
the final stage of thelife cycle, reflecting greater vulnerability in old age. The
reduction in in-work poverty is more pronounced among men, suggesting the
existence of agender gap. These findings are consistent with Van Winkle and
Struffolino (2018), who argue that over the life course, the risk of in-work
poverty decreases with age among men, while it tends to increase among
women. Additionally, Filandri and Struffolino (2019) explain that women are
more likely to experience in-work poverty due to their concentration in low-
paid jobs and the persistent gender wage gap.
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The second panel of Figure 7 presents the age effects by area, controlling
for generational variations and the economic cycle. In urban areas, the IWPT
declines until age 20, remains relatively stable between ages 21 and 40, and
then progressively decreases until age 65. In rural areas, the initial decline
extends until age 25, followed by a period of stability between ages 26 and
40, and then a more pronounced decrease toward the end of the life course.
Regarding the IWPWT, in urban areas it decreases until age 29, shows a slight
increase between ages 30 and 43, and then progressively declines until age
60, followed by a slight rise around age 65. In rural areas, the IWPWT also
decreases in the early stages up to age 25, but unlike in urban areas, it shows a
more pronounced increase between ages 26 and 40. Afterwards, it experiences
a sustained decline until age 56, followed by a modest increase toward the end
of the life course. These findings are consistent with the work of Pefia (1975),
who argues that in rural areas, due to limited access to formal education and
more specialized jobs, workers rely more heavily on accumulated experience,
which yields increasing returns over time. In contrast, in urban areas, access
to educational and specialized employment opportunities lessens the effect
of accumulated experience. Furthermore, high competition and the demands
of the formal labor market contribute to the persistence of in-work poverty,
limiting its reduction throughout the life course (World Bank, 2013).

The third panel of Figure 7 shows the age effects on the in-work poverty
rate (IWPR) by education level, using age 25 as the reference point. Among
workers with alow level of education, the IWPT increases slightly until age
36, likely due to the prevalence of low-quality jobs with limited social pro-
tection. From age 37 onward, the rate gradually declines through the end of
the life course, consistent with Mincer’s (1974) human capital theory, which
suggests that work experience can partially compensate for the lack of for-
mal education. Meanwhile, for workers with a medium level of education,
the IWPT follows a similar pattern, although the decline after age 37 is less
pronounced. Among those with higher education, the IWPT steadily decreases
throughout the life course, indicating lower exposure to in-work poverty at
all ages. On the other hand, for workers with low educational attainment, the
IWPWT increases until age 39 and then progressively declines into old age.
Among those with amedium level of education, the pattern is similar, but the
decline continues until age 59 before rising slightly by age 65. In contrast,
among workers with higher education, the IWPWT islow and decreases from
the outset, reflecting minimal exposure to in-work poverty. This scenario
highlights that higher education facilitates better integration into the labor
market and enables individuals to achieve higher earnings from an early age,
thereby reducing the risk of poverty (Lohmann, 2008). However, its effect on
income growth over the life course appears limited, which may be explained
by increased labor market competition and overeducation—factors identified
by Lustig et al. (2013) as key determinants of wage inequality.
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The fourth panel of Figure 7 shows how the in-work poverty rate (IWPR)
varies over the life course according to the type of employment. The IWPT
follows asimilar pattern in both sectors, increasing until age 30 in the formal
sector and until age 36 in the informal sector, then steadily declining until
age 65. Regarding the IWPWT, the rate follows a similar trajectory in both
types of employment, increasing until age 33 in the formal sector and age 36
in the informal sector. It then steadily declines until age 48, at which point it
stabilizes and remains at similar levels in both sectors until age 60. Toward
the end of the working life, it rises slightly again, which may be associated
with job deterioration at older ages. This pattern indicates that vulnerability is
greatest during the middle stages of working life, reflecting problems related
to job quality and income levels (Gammarano, 2019). It also shows that infor-
mal workers not only earn less but also work fewer hours (Maurizio, 2021).

The fifth and sixth panels of Figure 7 show the effect of age on the
in-work poverty rate across different sectors of economic activity, independent
of cohort and period, allowing for the identification of patterns over the life
course. In the agricultural sector, the IWPT increases until age 37 and then
decreases until age 65. In the services sector, the IWPT remains stable until
age 37, then gradually declines until age 60, followed by a slight increase
up to age 65. In the commerce sector, the IWPT is constant until age 39 and
begins to decline from age of 40 until the age of 65. In the industrial sec-
tor, the IWPT remains stable until age 36 and then progressively decreases.
Regarding the IWPWT, in the agricultural sector it increases until age 40 and
then gradually decreases. In the services sector, the age effect remains stable
until age 38, followed by a steady decline until age 59 and a small increase
toward the end of the working life. In the commerce and industrial sectors,
the IWPWT shows a slight increase until ages 39 and 35, respectively, and
then decreases until age 65, with the decline being more pronounced in the
industrial sector. Overall, in nearly all sectors, in-work poverty tends to be
higher during the middle stages of working life and decreases as workers gain
experience and job stability. The agricultural sector stands out, where the
declineinin-work poverty with age is more pronounced. This suggests that the
accumulation of experience allows workers to access better working conditions
and higher earnings, thereby reducing in-work poverty (Gollin et al., 2014).
Moreover, Ahmad (2009) highlights that support networks improve access
to key resources such as agricultural inputs and technical assistance, which
enhance economic stability and reduce vulnerability to in-work poverty. FAO
(2015) also emphasizes that support policies for small-scale farmers—such
as financing and market access—are essential for improving productivity and
rural incomes, helping to reduce in-work poverty, especially at older ages.
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Figure 7. Decomposition of the Age Effect on the In-Work Poverty
Rate for Single-Worker Households, by Various Categories. In-Work
Poverty—All Income Sour ces (L eft Panel) and In-Work Poverty—
Labor Income Only (Right Panel)
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Note: Lines represent estimated age effects by category, with shaded areas indicating 95 % confidence inter-
vals. The reference age is 15 for gender and area, and 25 for employment sector, education level, and area
categories and sector of economic activity.

Source: ENEMDU, 2007-2022
Elaborated by the authors
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4.3.2. Decomposition of the Cohort Effect on the In-Work Poverty Rate,
by Various Categories

The first panel of Figure 8 shows the generational effects on the in-work
poverty rate (IWPR) by gender, controlling for age and period. For the IWPT,
both men and women display stronger cohort effects among older generations,
indicating that younger cohorts experience lower levels of in-work poverty
than their predecessors at the same age. Regarding the IWPWT, men exhibit a
declining trend, with lower levels of in-work poverty in the younger cohorts.
In contrast, among women, the IWPWT remains relatively stable across gene-
rations, with minimal variation between cohorts. These findings suggest that
in-work poverty has affected older generations of men more than women. This
phenomenon may be explained by the fact that in earlier generations, men
had significantly higher participation in the labor market. Social and cultural
norms of the time assigned women the primary role of household caretakers
and child-rearers, which limited their access to formal employment and labor
market integration (Cabrera & Gamboa, 2022). This division of roles may
have contributed to a more pronounced incidence of in-work poverty among
men in those generations. Moreover, the fact that more recent generations—
both men and women—face lower levels of in-work poverty compared to
their predecessors could be attributed to greater access to education. A higher
level of educational attainment has facilitated social mobility, providing newer
generations with better employment opportunities and, consequently, greater
economic stability (INEC, 2024).

The second panel of Figure 8 shows generational changes in the in-work
poverty rate (IWPR) for urban and rural areas, independent of age and period
effects. In the case of the IWPT, both urban and rural areas exhibit a declining
trend, indicating that the cohort effect islower for younger generations, who
experience lower in-work poverty rates than their predecessors at the same
age. As for the IWPWT, it remains relatively constant across generations in
urban areas. In contrast, in rural areas, the [ WPWT shows a declining cohort
effect—that is, more recent cohorts experience lower levels of in-work poverty
at the same age compared to older rural generations. These findings indicate
that the cohort effect is more pronounced in rural areas, suggesting that older
generationsin these regions faced higher levels of in-work poverty than their
urban counterparts. This may be explained by limited access to education, a
reliance on traditional agriculture, and a lack of productive diversification
among older rural cohorts (FAO, 2015). By contrast, in recent decades, agri-
cultural sector policies and support programs have improved the labor and
economic conditions of younger rural generations (Ahmad, 2009).

Generational trends across different levels of education are presented
in the third panel of Figure 8. The cohort effect on the IWPT for workers
with low educational attainment is decreasing, meaning that younger cohorts
experience lower levels of in-work poverty than their predecessors at the same
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age. In contrast, for workers with medium and higher levels of education,
the cohort effect on the IWPT remains relatively stable across generations,
with slight reductions among younger cohorts. Regarding the IWPWT, the
cohort effect for workers with low education also shows a downward trend,
indicating that younger cohorts face lower levels of in-work poverty than
older ones at the same age. For those with medium and higher education, the
cohort effect on the IWPWT is smaller among generations born up to 1962,
suggesting lower in-work poverty rates in these groups. After that, the effect
stabilizes, with subsequent generations showing similar levels of in-work
poverty and no significant differences. These findings may be related to the
challenges younger generations face in accessing jobs that ensure well-being,
despite having greater access to education (Fredes, 2021). This suggests that
education—once areliable path to successful labor market integration—has
lost effectiveness. This highlights a contradiction: a younger population that
Is increasingly educated, yet facing declining prospects for entering a labor
market that is increasingly competitive and rigid (Martinez, 2006).

The generational evolution of sectoral participation is presented in the
fourth panel of Figure 8. In both the formal and informal sectors, cohort effects
on the IWPT decline among younger generations, indicating lower levels of
in-work poverty compared to their predecessors. However, older generations
in the informal sector exhibit a stronger effect, meaning they were more seve-
rely affected by in-work poverty than their counterparts in the formal sector.
Nevertheless, this gap has narrowed among younger generations. Regarding
the IWPWT, the results show that in the formal sector, the cohort effect increa-
ses slightly up to the 1960 cohort and then declines, indicating a reduction in
in-work poverty among younger generations. In the informal sector, the effect
is slightly decreasing across all cohorts, reflecting lower levels of in-work
poverty in more recent generations. This trend may be explained by changes
in the productive structure and working conditions across both sectors. In
the formal sector—although typically associated with greater stability and
benefits—generations born up to 1960 faced low wages due to the country’s
economic structure at the time, which did not ensure sufficient income to
surpass the poverty threshold (Tokman, 2007). In contrast, the reduction in
in-work poverty in the informal sector may be attributed to workers' ability
to diversify their activities and adjust their income—although this does not
imply improvements in job stability or access to social protection.

Finally, the generational progression across different economic activi-
ties is presented in the fifth panel of Figure 8. The cohort effect on the IWPT
shows a declining trend across all economic sectors, indicating higher levels
of in-work poverty among older cohorts. When comparing the magnitude of
the effect across sectors, it is evident that older generationsin the agricultural
and industrial sectors experienced higher levels of in-work poverty than their
counterparts in the commerce and services sectors. Regarding the IWPWT,
the cohort effect also shows a downward trend in the agricultural, industrial,
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and commerce sectors, meaning that older cohorts experienced higher levels
of in-work poverty than their successors. In the services sector, however, the
cohort effect remains constant across generations. This pattern can be explained
by a combination of structural factors that have influenced the evolution of
employment and in-work poverty in each sector. For example, in the agricul-
tural sector, a strong reliance on traditional farming practices—combined with
limited access to technology and adequate infrastructure—restricted empl oy-
ment opportunities and the potential for income growth (FAO, 2015). These
structural limitations contributed to higher levels of in-work poverty among
older cohorts in the agricultural sector.

Figure 8. Decomposition of the Cohort Effect on the In-Work Poverty

Rate for Single-Worker Households, by Category. In-Work Poverty—

All Income Sources (L eft Panel) and In-Work Poverty—L abor Income
Only (Right Panel)
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Note: Lines represent estimated cohort effects by category, with shaded areas indicating 95 % confidence
intervals. The reference cohort is 1992 for gender and area, and 1982 for employment sector, education level,
and economic activity.

Source: ENEMDU, 2007-2022
Elaborated by the authors

4.3.3. Decomposition of the Period Effect on the In-Work Poverty Rate,
by Various Categories

Figure 9 shows the effects of the economic cycle on the in-work poverty rate
(IWPR) across different categories, revealing a countercyclical pattern. In the
first panel, it is observed that during periods of economic expansion, in-work
poverty decreases for both men and women, with women being more affected
during recessions. Thisis dueto gender roles that make them more vulnerable
to job loss—a phenomenon that was exacerbated during the COVID-19 pan-
demic, when female employment was 1,8 times more vulnerable than male
employment (OIT, 2022). The second panel shows that the IWPR is more
sensitive in rural areas than in urban ones, reaching its highest point in 2020
due to the impact of the pandemic. The third panel shows that the IWPR also
follows a countercyclical pattern by education level, being lowest among
workers with higher education. The fourth panel indicates that both formal
and informal employment follow a countercyclical pattern, but the informal
sector is more severely affected—especially during the 2020 crisis, when the
rapid loss of jobs and income led to a sharp increase in in-work poverty. It is
estimated that 35 million workers in Latin America lost their jobs (Beccaria
et al., 2022). Finally, the fifth panel confirms that the IWPR across all econo-
mic sectors exhibits a countercyclical trend, with significant increases during
€coNnomic recessions.

Overall, the results show that the in-work poverty rate (IWPR) follows
a countercyclical pattern—declining during periods of economic expansion
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and increasing during times of crisis—reflecting a pro-poor trend, as it dis-
proportionately affects the most vulnerable groups during recessions. These
findings underscore the need for public policies aimed at protecting vulnerable
populations—such as women, rural workers, informal workers, individuals
with low levels of education, and those employed in the agricultural sector—
particularly during economic downturns, in order to improve the working
conditions and wages of the working poor.

Figure 9. Decomposition of the Period Effect on the In-Work Poverty
Rate, by Category. In-Work Poverty—All Income Sour ces (L eft Panel)
and In-Work Poverty—L abor Income Only (Right Panel)
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Note: Lines represent estimated period effects by category, with shaded areas indicating 95 % confidence
intervals. Coefficients for 2007 and 2008 were obtained under the constraint that period effects sum to zero
(as per Equation 2). The dashed line represents the cyclical component of real GDP, estimated using the
Hodrick-Prescott filter and displayed on the secondary axis.

Source: ENEMDU, 2007-2022
Elaborated by the authors

4.4. Additional Socioeconomic Deter minants of In-Work Poverty

Thefindingsreveal variationsin the in-work poverty rate acrossthelife cycle,
economic cycle, and generations. Using Equation 1, the analysis also examine
key determinants of in-work poverty, including individual attributes (gender,
residence, education, marital status), labor market conditions (employment
type, sector, firm size, minimum wage), and household characteristics (depen-
dency and employment ratios).

In theory, minimum wage increases can raise the earnings of low-wage
workers, particularly those at the bottom of the income distribution, but they
may also cause unintended effects such as job losses or shifts to informal
employment. Evidence from developing countries reflects this duality. For
instance, Wong (2019) finds that Ecuador’s 2012 sectoral minimum wage
hike significantly increased low-income workers wages while reducing the
earnings of high-wage workers. These dynamics highlight the need to consider
the relative value of the minimum wage when analyzing labor poverty. Since
the minimum wage is nationally set but variesin itslocal impact, Lee's (1999)
approach is followed to construct a provincial-level measure of its relative
bindingness:

log(MWM) = log(MWt) — log(wp7t50)

Where MW, ; denotes the nationally mandated minimum wage and w,, ;*°
represents the median wage in province p at time ¢t. This measure captures
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how binding the national minimum wage is in each province, allowing the
analysis to account for regional heterogeneity in its effects on labor poverty.

It isimportant to note that these models are purely illustrative and do not
allow for the identification of causal relationships due to potential endogenei-
ty2. For instance, there may be reverse causality between informal employment
and in-work poverty, as well as omitted regional shocks or unobserved local
labor market conditions. Future research could address these limitations by
implementing instrumental variable (1V) approaches or including regional and
policy controls to improve the robustness and interpretability of the determi-
nants. The estimation results are interpreted below.

2 The APC model with a pseudo-panel showed no issues of heteroskedasticity or autocorrelation
(Breusch-Pagan and Wooldridge tests), and fixed and random effects yielded similar results (Hausman
test). Additionally, there was no unexplained cohort-level variability (Breusch-Pagan test for random
effects).
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Table 4. Estimates of the In-Work Poverty Rate with Additional Socioeconomic Deter minants

In-Work Poverty—All Income Sources (IWPT)

In-Work Poverty—L abor Income Only (IWPWT)

Veriable M @ 3 0 (5) (6) () (8)
Age effect 25,34 8,244 5,603 2,514 28,98 7,936 4,800 2,404
Prob > F 0,0000 0 0,0001 0,0000 0,0000 0,0000 0,0000 0,0000
Cohort effect 3,179 2924 1,072 1,612 9,100 2757 1,751 1,541
Prob > F 0,0000 0,0000 0,0000 0,0058 0,0000 0,0000 0,00136 0,0000
Period effect 98,60 33,15 3,532 4,173 81,56 32,67 4,125 4,299
Prob > F 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0114
Female -0,045 -0,000 -0,007 -0,013 -0,025 -0,045
(0,1123) (0,1046) (0,1031) (0,1035) (0,0964) (0,0957)

Rural 0,432%** 0,246 0,181 0,149 0,013 -0,017
(0,1326) (0,1583) (0,1562) (0,1208) (0,1459) (0,1451)
;Ceﬁ‘rs of _0,039***  -0,020%**  -0,022%** _0,036***  -0,026***  -0,022%**

ooling

(0,0087) (0,0085) (0,0082) (0,0080) (0,0078) (0,0076)

Married -0,064 20,048 -0,149** 0,131** 0,104* 0,028
(0,0617) (0,0612) (0,0640) (0,0570) (0,0565) (0,0592)
Services -0,435** -0,354** _0,445%**  -0,369**
(0,1780) (0,1729) (0,1649) (0,1617)
Commerce -0,396* * -0,270 -0,437** -0,342**
(0,1892) (0,1832) (0,1750) (0,1712)
Industry -0,299+* 20,280%* -0,350%* 20,328
(0,1487) (0,1421) (0,1381) (0,1330)
Informal 0,204* 0,177 0,305%**  0,270%**
(0,1091) (0,1080) (0,1005) (0,1001)
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In-Work Poverty—All Income Sources (IWPT) In-Work Poverty—L abor Income Only (IWPWT)

variable M @ ® 0 (5) ©) @ ®)
Minimum wage -0,262 -0,051 -0,383** -0,228
(0,1743) (0,1759) (0,1619) (0,1643)
Household
dependency ratio 0,058** 0,062%*
(0,0286) (0,0263)
Household _ -0,531*** -0,290**
employment ratio
(0,1430) (0,1329)
Constant 0,530* ** 0,757*** 0,635** 0,677* 0,476*** 1,358%%* 1,030%** 0,870%**
(0,0213) (0,2611) (0,3111) (0,4004) (0,0202) (0,2431) (0,2890) (0,3720)
Observations 595.924 593.664 435.107 435.107 595.924 593.664 435.107 435.107
Number of groups 681 681 681 681 681 681 681 681
R-squared 0,800 0,570 0,496 0,477 0,801 0,641 0,611 0,598

Note: Standard errors in parentheses *** p<0,01, ** p<0,05, * p<0,1. The reference categories are male, urban area, other marital status, Amazon region, agricultural sector, and small
enterprise. Additionally, we control for regional location and the size of the firm where the worker is employed.

Source: ENEMDU, 2007-2022
Elaborated by the authors
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Table 4 shows that additional socioeconomic factors significantly
influence the in-work poverty rate (IWPT and IWPWT). The age, period,
and cohort effects remain statistically significant across models, highlighting
their central role in shaping IWPR over time, across life stages, and between
generations—a result confirmed by joint significance tests.

Regarding socioeconomic variables, worker cohortsin rural areas face
a higher likelihood of remaining in in-work poverty compared to their urban
counterparts. As Bennett (2017) explains, this disparity stems from the grea-
ter employment precariousness in rural areas, where job conditions are more
unstable and wages lower than in urban settings with broader opportunities.

Results for education show a negative and statistically significant rela-
tionship between the average years of schooling per cohort and the in-work
poverty rate. As the average educational level within a cohort increases,
in-work poverty tends to decrease—by 2,2 percentage points (column 4 and
8). This finding aligns with the studies of Fredes (2021), Maurizio (2018),
and Tejero (2017), which argue that education reduces the likelihood of expe-
riencing in-work poverty, particularly in contexts with high levels of Iabor
informality, such as in Ecuador. From a human capital theory perspective,
education enhances workers' skills and productivity, enabling them to access
more formal and better-paid employment (Becker, 1964), thereby reducing
the risk of in-work poverty.

The negative but statistically insignificant coefficient for married in the
IWPT model suggests that, once transfers are included, marriage may reduce
in-work poverty—Ilikely via spousal financial support. These findings are
consistent with Tejero (2017) who reports no significant difference between
married and single individuals, but highlights greater vulnerability among
those who are separated, divorced, or widowed. Although our analysis does
not explicitly examine these subgroups, the results emphasize the relevance
of marital status and family stability in shaping exposure to in-work pover-
ty—particularly in contexts where social safety nets are limited.

The economic sector is a key determinant of in-work poverty, with
notable differences across areas of production. Compared to agriculture—
the reference category—employment in commerce, industry, and particularly
services significantly reduce in-work poverty. These findings suggest that
these sectors offer greater protection against in-work poverty, likely due to
more stable employment and higher wages. As Rodriguez Cabrero (2010)
and Bennett (2017) point out, agriculture is particularly vulnerable due to its
seasonal, low-paid, and precarious jobs. While commerce and industry also
include heterogeneous job types, they appear to offer better conditions than
agriculture, contributing to a lower risk of in-work poverty.

Regarding employment type, this study finds that labor informality has
a positive and statistically significant effect on in-work poverty, indicating
that informal workers are more likely to experience poverty than those in
formal employment. This aligns with findings by Bennett (2017), Rodriguez
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Cabrero (2010), and Tegjero (2017), who emphasi ze that informality—marked
by unstable jobs, low wages, lack of social benefits, and limited legal protec-
tions—intensifies economic vulnerability. In sectors with high turnover and
temporary contracts, informality reinforces precarious conditions, contributing
to the persistence of in-work poverty over time.

The results show that increases in the relative minimum wage are asso-
ciated with reductions in labor poverty when poverty is calculated based solely
on labor income. This suggests that minimum wage policy can boost earnings
and reduce poverty through labor income, highlighting its redistributive poten-
tial, as shown by Wong (2019) for Ecuador.

Household characteristics also significantly influence in-work poverty. A
higher household dependency ratio is associated with increased labor poverty.
Conversely, ahigher share of employed household members reduces in-work
poverty, reflecting the findings of Filandri and Struffolino (2019), who argue
that multi-earner households are |ess prone to poverty than single-earner ones.

5. CONCLUSIONSAND DISCUSSION
5.1. Empirical findings

This study analyzed life-cycle patterns, generational changes, and economic
cycles in Ecuador’s in-work poverty rate (IWPR), distinguishing between
In-Work Poverty-All Income Sources (IWPT) and In-Work Poverty-Labor
Income Only (IWPWT). Both showed similar behavior, although IWPWT con-
sistently registered higher levels. Between 2007 and 2022, both rates declined
(IWPT from 30,39 % to 20,68 %; IWPWT from 34 % to 28,19 %). The IWPR
generally decreases with age but rises during middle and older ages, indica-
ting greater vulnerability, particularly for women—while men experience a
more marked decline, possibly due to their higher presence in stable jobs (Van
Winkle & Struffolino, 2018).

The IWPR by employment sector follows an inverted “S” pattern: high
poverty in youth and older ages, lower in midlife due to gained experience
and job stability. This highlights vulnerabilitiesin early and late working life
stages, consistent with Gammarano (2019) and Maurizio (2021). Education
significantly impacts IWPR; low-educated workers face high poverty until
about age 40, medium-educated until about 32, while highly educated workers
maintain low and stable IWPR, reflecting educational wage gaps (Lustig et al.,
2013) and better labor market integration (Tejero, 2017). By sector, IWPR
declinesin agriculture, commerce, and industry but remains stable in services.

Generationally, more recent cohorts show lower IWPR, reflecting impro-
ved labor conditions, with more pronounced reductions among men. Among
women, older cohorts show persistent labor poverty rates. Rural areas and
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lower-educated workers saw the greatest declines. In formal and informal sec-
tors, poverty declined across cohorts, with a steadier decrease in the informal
sector. By economic branch, IWPR decreased in agriculture, commerce, and
industry but remained stable in services.

Period effects reveal a countercyclical pattern: IWPR risesin downturns
and fallsin growth periods, disproportionately affecting rural, informal, less
educated, and agricultural workers, highlighting structural labor inequalities.
Controlling for additional variables, age, period, and cohort effects remain sig-
nificant. Poverty is higher in rural areas, informal employment, and households
with high dependency ratios, and lower among highly educated workers, com-
merce, and industry sectors, and households with more employed members.
Household structure is also a key determinant of labor poverty across cohorts.

5.2. Policy Implications

Results suggest implementing tailored labor policies by life stage: for youth,
promoting training and labor market entry with tax incentives and differentia-
ted minimum wages, for individualsin midlife, addressing job precariousness
through wage equity and work-family balance; and for older workers, subsi-
dizing social security contributions to encourage formal sector employment.
The progress among younger cohorts is promising but requires policies
that consolidate labor improvements, especially in informal sectors and for
low-educated workers, by strengthening vocational training aligned with labor
demand. Persistent IWPR among medium and highly educated groups calls
for better alignment between academic training and market needs to improve
employability and reduce professional oversupply. In rural areas, agricultural
modernization should be paired with productive diversification and infras-
tructure development.

To mitigate countercyclical IWPR fluctuations, targeted policies are
essential to protect vulnerable groups during downturns. Rural workers need
support networks including temporary subsidies, employment programs, and
digital platforms connecting rural labor to urban jobs. The informal sector
requires formalization incentives, technical assistance, hiring subsidies, and
digital and technical skills training. For low-educated workers, expanding
access to technical training in high-demand fields is crucial. In agriculture,
improving access to productive technologies through training, innovation
centers, and financing, alongside public-private partnerships to enhance rural
infrastructure and market access, is key to ensuring employment stability and
reducing in-work poverty, especially in economic crises.
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APPENDIX

Appendix A. Share of Poor and Non-Poor Employees

With Transfers Without Transfers
Year I;\Ir;)gls;gés Poor Employees I;\Irgglsigers Poor Employees
2007 71,57 % 28,43 % 68,31 % 31,69 %
2008 74,05 % 25,95 % 70,39 % 29,61 %
2009 73,12 % 26,88 % 69,41 % 30,59 %
2010 76,65 % 23,35 % 73,12 % 26,88 %
2011 80,34 % 19,66 % 76,69 % 23,31 %
2012 81,50 % 18,50 % 78,64 % 21,36 %
2013 82,56 % 17,44 % 78,62 % 21,38 %
2014 84,58 % 15,42 % 80,50 % 19,50 %
2015 83,87 % 16,13 % 80,02 % 19,98 %
2016 83,16 % 16,84 % 78,49 % 21,51 %
2017 84,52 % 15,48 % 79,91 % 20,09 %
2018 82,74 % 17,26 % 78,06 % 21,94 %
2019 81,29 % 18,71 % 76,08 % 23,92 %
2020 75,04 % 24,96 % 68,71 % 31,29 %
2021 78,14 % 21,86 % 70,57 % 29,43 %
2022 80,84 % 19,16 % 74,02 % 25,98 %
Total 79,78 % 20,22 % 75,25 % 24,75 %

Source: ENEMDU, 2007-2022
Elaborated by the authors
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Appendix B. Trendsin the In-Work Poverty Rate by Period, Age, and
Cohort

Source: ENEMDU, 2007-2022
Elaborated by the authors

Appendix C. Global Significance Test of the APC Model

Absolute In-Work Poverty Rate Absolute In-Work Poverty Rate

with Transfers without Transfers
Variables Households Households
All Households with a Single All Households with a Single
Worker Worker
Age effect 28,98 26,46 22,34 22,65
Prob > F (0,0000) (0,0000) (0,0000) (0,0000)
Cohort effect 9,100 9,496 3,179 3,160
Prob > F (0,0000) (0,0000) (0,0000) (0,0000)
Period effect 81,56 85,48 98,60 101,8
Prob > F (0,0000) (0,0000) (0,0000) (0,0000)
Constant 0,476*** 0,476*** 0,530*** 0,530***
(0,0202) (0,0214) (0,0213) (0,0226)
Observations 595,924 185,563 595,924 185,563
R-squared 0,801 0,800 0,800 0,800
Number of groups 681 681 681 681

Standard errors in parentheses. *** p<0,01, ** p<0,05, * p<O0,1
Source: ENEMDU, 2007-2022
Elaborated by the authors
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Appendix D. In-Work Poverty—All Income Sources by Characteristics

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Absolute Working Poverty with Transfers

Poor Worker 30,39% 27,60% 28,73% 25,18% 21,52% 20,71% 18,50% 16,58% 17,84% 18,80% 17,72% 19,00% 21,63% 27,18% 2423% 20,68% 22,09 %
Area

Urban 3752% 36,71% 38,72% 38,60% 3421% 33,09% 3927% 41,14% 38,01% 3748% 3201% 3487% 33,02% 4192% 37,37% 3401% 36,83%

Rural 62,48 % 6329% 61,28% 61.40% 6579% 6691% 6073% 5886% 61,99% 6252% 6799% 6513% 66,98% 58,08% 6263% 6599% 63,17%
Sex

Male 62,40% 63,18% 61,47% 6336% 6337% 60,86% 62,13% 6161% 60,60% 58,57% 57,08% 58,18% 58,16% 57,86% 57,00% 57,37% 60,06 %

Femal 3760% 36,82% 3853% 3664% 3663% 3914% 37,87% 3836% 3940% 4143% 4292% 41,82% 41,84% 42,14% 43,00% 42,63% 39,94 %
Education Level (Old System)

No education 1065% 11,42% 10,48% 11,06% 1256% 12,28% 926% 820% 7,71% 764% 871% 833% 690% 540% 3,68% 609% 8,58 %

Primary 60,61% 59,89% 5745% 57,04% 56,48% 5570% 57,84% 56,88% 54,06% 52,83% 51,72% 53,17% 53,89% 46,31% 48,38% 42,74% 53,75%

Secondary 2540% 25,78% 27,70% 27,93% 27,12% 27,78% 3025% 31,46% 3451% 3595% 3617% 3575% 36,16% 4392% 4440% 49,15% 32,21%

Higher Education 334% 290% 436% 397% 384% 424% 265% 346% 372% 3,58% 341% 275% 305% 437% 353% 202% 346%
Employee Sectors

Formal salaried 370% 3,48% 429% 4,68% 493% 446% 449% 458% 443% 376% 289% 1,80% 203% 256% 230% 1,86% 343%

Informal salafied 55,86 % 57,48 % 53,48% 51,37% 4766% 47,22% 48,53% 47,28% 48,86% 4769% 50,82% 52,74% 52,89% 5054% 53,69% 57.87% 51,85%
Industry sector

Agricultureand Mining 56,03% 56,73% 5509% 5593% 60,61% 60,20% 5510% 54,07% 5507% 5624% 5955% 60,83% 61,16% 58,25% 60,42% 6459% 58,19%

Services 1568 % 1541% 16,42% 1621% 1310% 1397% 16,88% 17,72% 18,06% 17,15% 1496% 14,99% 1561% 1595% 1622% 1524% 15.82%

Commerce 1423% 13,76% 14,79% 1444% 1401% 1436% 1459% 14,87% 13,84% 13,11% 1220% 11,41% 1121% 1475% 14,75% 10,37% 13,58 %

Manufacturing 858% 826% 841% 836% 719% 691% 787% 816% 7,08% 763% 842% 668% 722% 714% 471% 388% 7.25%

Construction 548% 584% 529% 506% 509% 456% 557% 5,18% 595% 587% 486% 609% 480% 391% 390% 592% 517%
Age group

<15 8,03% 577% 567% 422% 310% 401% 403% 434% 513% 674% 771% 722% 1235% 6,88% 1249% 8,52% 6,95%

15-24 1959% 19.81% 20,09% 18,09% 1572% 1653% 14,84% 16,81 % 17,26% 1697% 19,08% 17,88% 18,26% 20,43% 19,82% 19,58% 18,43 %

25-34 20,02% 1972% 1788% 17,80% 18,53% 16,33% 21,45% 2169% 2239% 21,39% 20,66% 1829% 1756 % 1897% 1572% 17,04% 18,90 %

35-44 20,86 % 21,61% 21,82% 22,80% 2226% 21,83% 26,34% 2601% 2374% 2264% 2232% 2443% 20,82% 2261% 2353% 2203% 22,71%

45-54 1432% 1502% 1551% 16,63% 16,98% 17,28% 1572% 14,68% 15,08% 1551% 14,68% 1534% 1583% 1506% 12,78% 14,14% 1523 %

55-64 886% 9,48% 1016% 1093% 11,35% 11,64% 1000% 872% 891% 879% 872% 969% 932% 1044% 11,29% 1340% 10,19%

>65 832% 859% 888% 952% 1206% 1237% 763% 683% 748% 796% 683% 715% 576% 560% 437% 529% 759%

Source: ENEMDU, 2007-2022
Elaborated by the authors
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Appendix E. In-Work Poverty Rate In-Work Poverty—L abor Income Only (IWPWT) by Characteristics.

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total
Absolute Working Poverty without Transfers

Poor Worker 3400% 31,64% 33,01% 2924% 2599% 2396% 2337% 2141% 2235% 2398% 23,08% 24,71% 28,03% 3431% 3251% 28,19% 27,44%
Area

Urban 41,30% 41,45% 41,05% 4153% 38,73% 37,42% 40,96% 4487% 4251% 43,68% 38,71% 38,90% 36,78% 4425% 42,08% 40,49% 40,97 %

Rural 58,70 % 58,55% 58,95% 58,47% 6127% 62,58% 59,04% 5513% 5749% 56,32% 61,29% 61,10% 6322% 5575% 57,92% 5951% 59,03%
Sex

Male 61,42% 61,97% 60,46% 62,16% 61,50% 5993% 6021% 5920% 59,10% 57,06% 5532% 56,89% 56,20% 57,06% 5501% 5659% 58,52%

Femal 38,58 % 38,03% 3954% 37,84% 3850% 40,07% 39,79% 40,80% 40,90% 4294% 44,68% 43,11% 43,80% 4295% 449% 4341% 41,48%
Education Level (Old System)

No education 10,13% 10,55% 10,38% 10,71% 12,48% 11,37% 966% 825% 798% 7,58% 850% 842% 8,03% 753% 462% 690% 8,72%

Primary 59,04 % 58,03% 56,75% 56,07% 5429% 5496% 56,20% 54,75% 52,13% 50,87% 4991% 5259% 5191% 4397% 47,70% 4326% 52,13%

Secondary 26,80 % 27,46% 28,24% 28,68% 28,48% 28.60% 30,32% 3254% 3482% 3661% 3696% 3539% 3607% 4263% 4233% 4580% 34,57%

Higher Education 403% 396% 464% 454% 476% 5,06% 383% 446% 507% 494% 462% 361% 400% 587% 536% 404% 458%
Employee Sectors

Formal salaried 384% 395% 435% 49% 533% 511% 523% 481% 489% 447% 351% 236% 24% 237% 2,58% 212% 3,73%

Informal salafied 55,48 % 56,71% 53,15% 50,66% 46,31% 46,44% 4731% 46,14% 47,66% 4591% 48,66% 50,14% 4954% 48,74% 50,97 % 5397% 50,13%
Industry sector

Agriculture and Mining 52,22% 5230% 5243% 5250% 56,14% 56,37% 52,46% 50,13% 51,20% 50,44% 53,46% 56,49% 57,47% 5497% 56,71% 59,56% 54,27 %

Services 1744% 1741% 17,71% 17.84% 14,86% 1581% 1834% 20,04% 2015% 19,80% 18,84% 17,16% 1750% 1765% 19,06% 18,05% 17,96%

Commerce 1575% 1539% 1567 % 1575% 1577% 1574% 1529% 1595% 1533% 1548% 13,85% 13,06% 12,82% 16,10% 14,23% 11,59% 14,80 %

Manufacturing 888% 891% 859% 873% 7,75% 725% 828% 844% 749% 812% 877% 698% 771% 730% 595% 515% 7,69%

Construction 572% 598% 559% 5,18% 549% 4,83 % 564% 544% 582% 616% 508% 631% 450% 398% 405% 565% 528%
Age group

<15 759% 543% 536% 380% 29%% 355% 367% 3,84% 444% 558% 6,18% 629% 1023% 555% 999% 592% 594%

15-24 19.83% 19,80% 19.89% 17,67% 1512% 16,11% 14,38% 1597% 16,64% 16,09% 18,36% 16,61% 1690% 1834% 1795% 1757% 17,49%

25-34 19,76 % 1925% 1759% 1754% 1832% 16,03% 20,32% 20,85% 21,90% 22,04% 20,09% 17,58% 16,73% 18,82% 16,23% 18,04% 18,67 %

35-44 20,41% 21,38% 21,38% 22,08% 21.53% 21,34% 24,85% 2472% 2257% 2191% 21,62% 2298% 2054% 20,67% 2256% 21,13% 21,86%

45-54 1446% 1512% 1541% 16,84% 16,36% 17,73% 1592% 1540% 1501% 1512% 1459% 1495% 1491% 1494% 12,66% 13,58% 15,03%

55-64 8,99% 963% 10,32% 11,22% 11,81% 11,94% 1040% 9,84% 949% 934% 959% 1049% 1006% 11,70% 1196% 1397% 10,76 %

>65 8,96% 939% 10,05% 10,85% 1400% 13,30% 10,47 % 9,37 994% 991% 956% 11,10% 10,61% 997% 8,64% 9.81% 10,25%

Source: ENEMDU, 2007-2022
Elaborated by the authors
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Appendix F. APC Model Tests of the In-Work Poverty Rate—All
Income Sources (IWPT) and Labor Income Only (IWPWT) Including

Covariates.

Variable M odel Test p-value Criterion a = 0,05
BPfor 0143 Do not reject HO: Constant
heteroskedasticity ' variance

Pooled . : .
Wooldridge test for 0739 Do not reject HO: No first-
In-Work autocorrelation ' order autocorrelation
Poverty - All Do not reject HO: No
Income Sources systematic differences
(IWPT) nE Hausman 1000 erween RE and FE
estimators
Breusch and Pagan 1.000 Do not reject HO: No
for random effects ' random effects, Var(u) = 0
BPfor 0.000 Reject HO: Non-constant
Pooled heteroskedasticity ' variance
Wooldridge test for 0.587 Do not reject HO: No firts-
I n-Work autocorrelation ’ order autocorrelation
Poverty - Labor Do not reject HO: No
or Income Only systematic differences
(IWPWT) e Hausman 1000 petween RE and FE
estimators
Breusch and Pagan 1,000 Do not reject HO: No

for random effects

random effects, Var(u) = 0

Source: ENEMDU, 2007-2022
Elaborated by the authors
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Appendix J. Normality Test of the Errors.

Criterion a=

Variable Test -value Histogram
[ p-valu 0.05 istog
In-Work Poverty . .
—AllIncome  Shapiro-Wilk 0,00001 Eggfﬁ?ﬁgdit
Sources (IWPT) y

In-Work Poverty
— Labor Income  Shapiro-Wilk  0,00000
Only (IWPWT)

HO rejected:
Error Normality

Source: ENEMDU, 2007-2022
Elaborated by the authors
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Lavolatilidad de precios agricolas, intensificada por la incertidumbre
climaticay las rigideces productivas, constituye uno de los mayores
desafios para la sostenibilidad del mercado cacaotero. Solo en 2023
Ecuador tuvo una participacion del 12 % en el mercado mundia de
cacao, y en 2024 cuando €l precio internacional se cuadriplico, las expor-
taciones se incrementaron un 11,3 % respecto a 2023. Estainvestigacion
tiene como objetivo analizar el efecto de las variaciones de precios
sobre la elasticidad oferta de cacao entre 2014-2024, considerando las
provincias que concentran mas del 75 % de la produccion nacional.
A partir del modelo de Nerlove, se evidencia que la oferta responde
lentamente en el corto plazo, pero se gjusta con mayor sensibilidad en
el largo plazo. Los coeficientes de gjuste indican el tiempo que tardan
los agricultores en adaptar su produccion a nuevos preciosy los facto-
res que inciden en dicho gjuste. Estos resultados aportan informacion
paralos productores, evitando respuestas impul sivas ante fluctuaciones
temporales de precios y orientan la formulacién de politicas pablicas,
considerando |a necesidad de mecani smos de estabilizacion de precios,
incentivos paraladiversificacion productiva, acceso a crédito agricola
y seguros frente a riesgos climéticos.

1ORCID: 0009-0006-6918-6263. CRediT: curacion de datos, analisis formal, investigacion, escritura — borrador original

. Correo €electronico: dmjamip@puce.edu.ec.

20RCID: 0000-0003-0584-2672. CRediT: conceptualizacion, metodologia, supervision, redaccion: revision y edicion. Correo
€lectrénico: mabarrionuevom@puce.edu.ec.

Copyright © 2025 Jami y Barrionuevo. L os autores conservan los derechos de autor del articulo. El articulo se distribuye bajo
lalicencia Creative Commons Attribution 4.0 License.



SuPPLY ELASTICITY OF ECUADORIAN

Cocoa 2014-2024

Daniela Jami' and Maria de los Angeles Barrionuevo’

Pontifical Catholic University of Ecuador

Quito, Ecuador

Article Info

Abstract

Received:
26th September 2025

Accepted:
28th November 2025

Keywords:
Cocoaexports
Agricultural price
Price sengitivity
Supply response
Nerlove model.

JEL:
CS5, D8, N5, Q11, Q17

DOI:

https://doi.org/10.47550/

RCE/35.2.6

Thevolatility of agricultural prices, intensified by climatic uncertainty
and production rigidity, represents one of the greatest challenges to
the sustainability of the cocoamarket. In 2023, Ecuador accounted for
12 % of the global cocoa market, and in 2024, when the international
price quadrupled, exportsincreased by 11,3 % compared to 2023. This
research aims to analyze the effect of price fluctuations on the supply
elasticity of cocoa between 2014-2024, focusing on the provinces that
concentrate more than 75 % of national production. Based on the Ner-
love model, the results show that supply responds slowly in the short run
but adjusts more sensitively in the long run. The adjustment coefficients
indicate the time farmers take to adapt their production to new prices and
the factors that influence this process. These findings provide valuable
information for producers, helping them avoid impulsive responses to
temporary price fluctuations, and guide the design of public policies by
considering the need for price stabilization mechanisms, incentives for
productive diversification, access to agricultural credit, and insurance
against climate risks.

LORCID: 0009-0006-6918-6263. CRediT: data curation, formal analysis, research, writing — original draft. Email: dmjamip@

puce.edu.ec.

20QRCID: 0000-0003-0584-2672. CRediT: conceptualization, methodology, supervision, writing: review and editing. Email:
mabarrionuevom@puce.edu.ec.

Copyright © 2025 Jami and Barrionuevo. Authors retain the copyright of thisarticle. Thisarticleis published under theterms
of the Creative Commons Attribution Licence 4.0.



1. INTRODUCCION

La agricultura no solo es la base de la produccion de alimentos, sino que
también es esencial para el crecimiento econdmico. Segun el Banco Mundial
(2024), la agricultura genera el 4 % del PIB mundial y alrededor del 25 %
del PIB en paises en vias de desarrollo. En Ecuador, Guanoluisa et al. (2025)
determinan que la agricultura es un sector clave parael crecimiento de la eco-
nomia, ya que actlia como proveedor y demandante de insumos en la cadena
productiva, lo que genera efectos multiplicadores. No obstante, a pesar de su
importancia, presenta condiciones estructurales que la vuelven muy sensible.
En los mercados agricolas, la Organizacion de las Naciones Unidades para la
Alimentacion y Agricultura[FAQ] (2010) refiere que lavolatilidad de precios
se intensifica por factores estructurales como las perturbaciones naturales
ocasionadas por el cambio climatico, el tiempo que requiere el proceso pro-
ductivo agricola (que impide una respuesta inmediata frente a variaciones de
precios), el acceso restringido a crédito, los altos costos de insumos y ferti-
lizantes derivados del petrdleo, la infraestructura limitada para transporte y
almacenamiento, y laaversion al riesgo de los productores. Esta combinacion
de factores generaincertidumbre en las decisiones de siembra, afectando direc-
tamente la dinamica de la oferta agricola (FAO, 2012).

Pese a estas dificultades, el cultivo de cacao ha ido ganando impor-
tancia en mercados europeos, norteamericanos y asiaticos con exportaciones
desde América Latina que alcanzan mas de 5,8 millones de toneladas anuales
(Fontagro, 2019). Ecuador es el tercer exportador de cacao fino de aroma a
nivel global, contribuyendo con el 12 % del total de las exportaciones en el
mercado mundial (Ministerio de Agriculturay Ganaderia del Ecuador [MAG],
2023). Segun el MAG, la produccion de cacao en 2023 abarco el 28 % de la
superficie total plantada del pais, contribuyendo en 8,2 % al VAB agropecuario
y represent6 el 6 % de las exportaciones no petroleras, 10 que generé empleo
para 409.727 personas (MAG, 2023).

Para finales de 2024, el precio internacional de cacao alcanz6 los USD
10.353,05 por tonelada, impulsado por el fenédmeno de El Nifio, que provoco
sequiay redujo la produccién de cacao en Ghanay Costa de Marfil, los prin-
cipales productores mundiales (Ricks, 2024). Para Ecuador, esta coyuntura
represent6 una oportunidad. De acuerdo con el reporte del Banco Central del
Ecuador (BCE), hasta noviembre de 2024 |as exportaciones ecuatorianas de
cacao representaron el 13,5 % del total de las exportaciones no petroleras, un
aumento del 11,3 % con respecto al mismo periodo del 2023 (BCE, 2024).
Sin embargo, el comportamiento de los productores ante este tipo de alzas
coyuntural es puede generar respuestas desproporcionadas en la oferta, seguidas
de caidas en los precios en el mediano plazo, fendmeno que reflgjalafaltade
informacion sobre la elasticidad de la ofertay |os tiempos de gjuste del cultivo.

Reconociendo esta problematica, el presente estudio tiene como objetivo
general analizar el efecto de las variaciones de precios sobre |a el asticidad-oferta
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del cacao ecuatoriano entre 2014-2024, considerando las provincias que con-
centran mas del 75 % de la produccion nacional. Para alcanzar este proposito,
se plantea estimar |as el asticidades de oferta de corto y largo plazo, calcular el
coeficiente de gjuste que mide la velocidad de respuesta de |a producci6n ante
cambios en el precio eidentificar diferencias regionales que permitan compren-
der los patrones de reaccion de los productores ante escenarios de volatilidad.
Estos resultados permitiran, ademas, proporcionar evidencia empirica util para
orientar laformulacién de politicas publicas agricolas que mitiguen el riesgo
de sobreoferta derivado de incrementos transitorios de precios.

El andlisis se sustenta en la hipotesis de que la elasticidad-oferta de
productos agricolas de ciclo largo es ineléstica en el corto plazo, debido alas
rigideces del proceso productivo y alalimitada capacidad de respuesta de los
productores, pero tiende a ser elastica en el largo plazo, conforme se gjustan
las decisiones de siembra e inversion.

El articulo se divide en cuatro secciones: la primera presenta una revi-
sion de la literatura; la segunda explica los materiales y métodos; la tercera
expone los resultados y limitaciones, y finalmente se incluye una seccion en
la que se presentan las conclusiones y la discusion.

2. REVISION DE LA LITERATURA

El mercado es un sistema dindmico y sensible a cambios, en especial aguellos
relacionados con el precio; su efecto es medido através de la elasticidad. Si
la cantidad ofertada cambia significativamente ante un pequefio cambio de
precio, se trata de un bien elastico, mientras que cuando la cantidad ofrecida
no varia, pese a cambios de precio, se trata de un bien ineléstico (Marshall,
1890). En elasticidad unitaria, el efecto del precio se compensa con la reaccidén
del mercado, lo que estabiliza los ingresos (Samuelson & Nordhaus, 1998).
Adicionalmente, en el corto plazo la oferta suele ser menos flexible por restric-
ciones de capacidad, pero alargo plazo puede volverse mas el astica (Pindyck
& Rubinfeld, 1997). Esta diferencia temporal puede originar sobreoferta si
todos | os productores reaccionan con rezago ante precios altos (Mankiw, 2002).

La economia agricola aplica los principios neoclésicos relacionados
con laracionalidad de las decisiones a la produccion y comercializacion de
bienes agricolas (Schuh, 1976). A diferencia de los productos industriales, los
agricolas estan sujetos a ciclos naturales, lo que genera incertidumbre en la
produccion y volatilidad en los mercados (Goodhue & Rausser, 2001). Ademas,
la politica macroecondmicainfluye significativamente sobre la competitividad
agricola, especialmente en paises en desarrollo, puesto que |os precios inter-
nacional es estan distorsionados y esto afecta la competitividad de economias
mas pequefias (Gouel, 2013).
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El riesgo e incertidumbre son inherentes ala agricultura: las variaciones
en produccion, precios, tecnologiay perecibilidad generan escenarios que
dificultan la planificacion, agravados por la actitud adversa al riesgo, que lleva
alos productores, independientemente del producto, decidan sembrar cuando
los precios son altos y a retraerse cuando son bajos (Moschini & Hennessy,
2001). Esta conducta revela una respuesta de corto plazo frente alas sefial es del
mercado y explica por qué, en muchos casos, el aumento temporal de precios
conduce a una sobreoferta posterior y a nuevas caidas de precios.

Asimismo, la agricultura depende directamente de condiciones cli-
maticas; Baque et al. (2024) sostienen que el cambio climatico afectara la
productividad agricola, con aumento de eventos extremos y reduccion del
rendimiento, especialmente en regiones tropicales, perjudicando principal-
mente a pequeiios y medianos productores.

La oferta agricola dinamica se fundamenta en la idea de que las deci-
siones de produccion no responden de manera instantanea a los cambios en
los precios, sino que incorporan rezagos estructurales derivados del tiempo
que transcurre entre la decision de siembray la cosecha (Nerlove & Bessler,
2001). Con el fin de capturar esta relacion temporal, Nerlove (1958) propuso
un enfoque dinamico que introduce rezagos en los preciosy en las superficies
sembradas, permitiendo analizar como la of erta agricola se ajusta gradual mente
ante las variaciones del mercado. Este modelo parte del supuesto de que los
productores forman expectativas de precios futuros basandose en |os precios
pasados, y ajustan su nivel de produccion conforme a dichas expectativas
(Tomek & Kaiser, 2014). Laformacion de expectativas se convierte asi en un
componente esencial, ya que las decisiones de oferta dependen de |os precios
esperados mas que de los precios corrientes. De esta manera, 1os modelos
dinamicos de tipo nerloviano permiten comprender cOmo |os rezagos en la
formacion de expectativas y en la respuesta productiva explican la limitada
flexibilidad de la oferta agricola en el corto plazo y su mayor capacidad de
gjuste en el largo plazo.

El modelo nerloviano de gjuste parcial harevelado una marcada hetero-
geneidad en larespuesta de la of erta agricola a los incentivos de precio, aunque
existe unatendencia general hacialainelasticidad en el corto plazo. En el caso
de cultivos de ciclo corto como el maiz en Sudéfrica, |as el asticidades-precio
de la superficie cultivada son consistentemente inel asti cas tanto a corto como
alargo plazo (Shoko et al., 2016). Esta baja sensibilidad se refleja también
en los mercados de productos primarios no petroleros, donde la elasticidad
de oferta para alimentos y bebidas se estima incluso en cero debido arestric-
ciones estructurales (Chu & Morrison, 1988). Por otro lado, la evidencia para
cultivos perennes presenta un contraste significativo: mientras que el durazno
en Tunez y las nueces de macadamia en Zimbabue mostraron una respuesta
marcadamente inelastica a corto y largo plazo (Laajimi et al., 2008; Mazuruse
et al., 2018), el caucho y el café en India exhibieron una respuesta intensa-
mente elastica a largo plazo, indicando que los productores si responden a
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incentivos de precios alargo plazo (Kumar & Sharma, 2006). En cultivos de
cacao, los resultados son igualmente diversos. la ofertaen Trinidad y Tobago
se mostroé inelastica a corto plazo, pero eléstica a largo plazo (Howai et al.,
2013), mientras que en India se observaron resultados divergentes incluso
entre distritos (Thanjavur con elasticidad alargo plazo elasticay Coimbatore
con elasticidades negativas) (Sundariya et al., 2022). Esta variabilidad subraya
que la caracteristica de ser un cultivo perenne no garantiza elasticidad alargo
plazo, sino que la respuesta esta fuertemente condicionada por el contexto
local, las restricciones estructurales y la competitividad con cultivos alterna-
tivos como el café (Kigbajah et al.,2019).

Las variables de climay precipitaciones son fundamental es para explicar
la produccion agricola, ya que tienen un impacto directo en el rendimiento
y la calidad de los cultivos. Lainclusion de estas variables es vital para cap-
turar las vulnerabilidades del sector agricola ante el cambio climatico y para
disefiar politicas de adaptacion adecuadas. La relevancia de estas variables
es heterogénea y depende del cultivoy laregién. En el estudio sobre maiz en
Sudéfrica, la precipitacion se identificé como un factor que influye signifi-
cativamente en la superficie cultivada (Shoko et al., 2016). En el caso de los
duraznos en Tunez, un aumento de lalluvia se correlacion6 con un incremento
de la produccion a corto plazo (Laajimi et al., 2008). Sin embargo, para el
cacao en Trinidad y Tobago, |alluvia excesiva se asocio con unareduccion en
las exportaciones, |0 que destaca como el exceso de humedad puede afectar
negativamente la calidad y la produccién (Howai et al., 2013).

Ladisponibilidad y el uso de insumos, fertilizantes y tecnologia tie-
nen un efecto positivo sobre la capacidad productiva. En el caso del maiz en
Sudéfrica, estas variables resultan incluso mas determinantes que |os precios
en la expansion del area cultivada (Shoko, et, 2016). Sin embargo, el acceso
desigual a mercados de insumosy financiamiento limita el impacto en peque-
Aos productores.

3. MATERIALESY METODOS

El enfoque metodol 6gico de lainvestigacion corresponde a una aproximacion
cuantitativa con un disefio explicativo y longitudinal, orientado a encontrar
la correlacion entre las variaciones en |os precios del cacao y la cantidad pro-
ducida por provincia, através de la aplicacion de un modelo nerloviano. Esta
estrategia no solo pretende describir |a situacion actual del sector cacaotero,
sino también explicar las dindmicas subyacentes en la toma de decisiones de
oferta, con el proposito de generar evidencia que contribuya a los hacedores
de politicay alos agricultores que buscan ampliar su produccion.
Larevision de literatura demuestra que el modelo nerloviano ha sido
ampliamente utilizado como marco metodol 6gico central en estudios sobre la
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ofertaagricola. En el caso de India, se implementd para estimar lainfluencia
de los precios y el comportamiento de los agricultores en la asignacion de
area cultivada, empleando datos de series de tiempo (Sundariyaet al., 2022).
En Nigeria, se aplicd una técnica de expectativas adaptativas nerloviana en
conjunto con un modelo panel VAR, con €l fin de evaluar lainteraccion entre
los precios internacionales del cacao y el café (Kigbajah et al., 2019). Por su
parte, en Tobago se estimo una version logaritmica del modelo, incorporan-
do variables climéticas rezagadas y validando |os supuestos econométricos
mediante minimos cuadrados ordinarios (MCO) (Howai et al., 2013). En Cos-
ta de Marfil, se utilizé tanto MCO como méaxima verosimilitud para estimar
model os nerlovianos sobre cacao y anacardos, destacando la relacion decre-
ciente entre variables rezagadas y el area sembrada actual (Okou et al., 2023).

Aunqgue el modelo nerloviano constituye el gje analitico en muchos
estudios, diversos enfoques metodol 6gicos |o complementan y enriguecen. En
Nigeria, seincluy6 pruebas de causalidad de Granger y técnicas de estimacion
con instrumentos tipo GMM para robustecer el anélisis dinamico del panel
VAR (Kigbajah, Erbao, Maiga, & Metuge, 2019). En Tobago, se realizaron
pruebas de estacionariedad previas a la estimacion, asegurando la validez
estadistica del modelo (Howai, Pemberton, & Patterson-Andrews, 2013). En
Costa de Marfil, |a comparacién entre resultados obtenidos por MCO y méaxima
verosimilitud permitio evaluar la estabilidad y precision de las estimaciones
(Okou, Keita, N’ Dri, & Kouakou, 2023).

En Colombia, el andlisis de la oferta de platano adopt6 un enfoque VAR,
respaldado tedricamente en el modelo de Nerlove (1958), e incluy6 pruebas
de estacionariedad, autocorrelacion, cointegracion y causalidad de Granger
(Cancino & Cancino, 2021). Para el caso de Espafa, se utilizé un modelo de
superficie cultivada basado en expectativas de precios, estimado por minimos
cuadrados en dos etapas (MC2E), lo cual permitio capturar la formacién de
expectativas en cultivos hortofruticolas (Galdeano, 2001).

A continuacién, se muestra la forma funcional propuesta por Nerlove,
que hasido corregida con errores HAC para evitar estimadores ineficientesy
se ajusta a las caracteristicas propias del cultivo de cacao.

LnQ; = Bo+ B1LnP; p, + B2 LnQ; 94 + B3LnQ ¢ 36 + B4 LnCly_p, + Bs LnR s, + B7Lnl;_, + BgLnF; , + &

Donde LnQ ; es el logaritmo de la cantidad exportada de cacao en €l
periodo t; LnP ;_,, esel logaritmo del precio real rezagado n meses; LnQ ;_,,
es el logaritmo de la cantidad; LnCl,_,, es el logaritmo de clima; LnR ;_,, €S
el logaritmo de las precipitaciones; Lnl;_, es el logaritmo del costo de los
INnsumos agricol as necesarios en la produccion de cacao, y LnF ;_,, €l logarit-
mo de los fertilizantes necesarios en la produccion de cacao, todos rezagados
. MESeS.

Dicha aproximacion se estimara a través de MCO. En |la ecuacion 2,
se mide la rapidez con la que los productores actualizan sus expectativas
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basandose en la diferencia entre el precio real observado en el periodo anterior
y €l precio esperado. Este parametro es crucial para capturar la dinamica de
|a toma de decisiones en un entorno de incertidumbre.

P =P 1°+ B(Pi-1 — Pi_1°)

Donde P;¢ es el precio esperado por los agricultores en el periodo ¢;
P,_,°es el precio esperado en el periodo anterior en base a las expectativas
gue se tenia antes de observar el precio real; P;_; es el precio real observado
en el periodo anterior, y 3 el coeficiente de expectacion de precios.

Segun Nerlove (1958), la inclusidon de la variable rezagada permite
capturar la dindmica inherente a proceso productivo, mientras que la incor-
poracién del término de expectativas adaptativas asegura que se reflgje la
actualizacion de lainformacion disponible paralos productores. El corto plazo
serefiere a periodo inmediato posterior aun cambio de precioy el largo plazo
corresponde al horizonte temporal suficiente para que los productores decidan
incrementar su oferta, debido a un incremento sostenido de los precios. Al
momento de trabajar el modelo con logaritmos, la elasticidad de corto plazo
es directamente el coeficiente estimado del precio. A continuacion, se detalla
el calculo de la elasticidad de largo plazo.

_ B B
ELP = Top5,-p;  FLP T 3

Donde 3, es el coeficiente del precio rezagado; 35 es el coeficiente dela
produccion rezaga 24 periodos; B3 es el coeficiente de la produccion rezagada
36 periodos, y ) es el coeficiente de ajuste.

El coeficiente de gjuste ()\) es un indicador de la velocidad con |a que
los productores corrigen la brecha entre la cantidad producida efectivamente
y la cantidad deseada de equilibrio de largo plazo. Este parametro permite
estimar el tiempo necesario para que la produccion se acerque al nuevo nivel
de equilibrio. Un coeficiente de gjuste elevado indica una respuesta rapida a
los cambios de precios, mientras que un coeficiente bajo refleja un proceso
de gjuste més lento y gradual. En la ecuacion 4, se presenta el calculo de la
temporalidad necesaria para que se logre aproximadamente el 95 % del gjuste
total esperado hacia el nuevo nivel de produccion.

(1-M\)"=1-95%

Donde n es el tiempo en completar el gjuste.
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3.1. Factores de mercado y no mercado

Para |a estimacion del modelo se empleo |a base de codigo abierto del MAG,
gestionada por la plataforma institucional del Sistema de Informacion Publica
Agricola (SIPA). Se recopilaron datos mensual es desde 2014 a 2024 para las
provincias de Los Rios, Esmeraldas, Guayas, Manabi y Sucumbios, puesto
gue abarcan mas del 75 % de la produccion total del pais. Se incorporé en la
categoria otros a las demés provincias, a excepcion de las Islas Galapagos y
Tungurahua —la primera debido a que los reportes oficiales solo estan dis-
ponibles para Ecuador continental, y la segunda, ya que esla Unica provincia
del pais en la que no se produce cacao—. La tabla 1 muestra las variables
empleadasy las referencias de autores que las han empleado en otros estudios,
las cuales han sido consideradas en la construccion del modelo para ver su
significancia estadistica para el caso del cacao en Ecuador.

Tabla 1. Factores de mercado y de no mercado

Dimension Variables Unidad de medida Autores
Kigbagjah et al. (2019),
Precios Délares por toneladas Howai et al. (2013),

internacionales meétricas

Factores de

mercado Precios al Délares por toneladas
productor métricas
Exportaciones  Toneladas métricas
Precipitaciones Milimetros (mm)

Factores de no

mercado
Temperatura Cirados centigrados

(°C)

Costo de
fertilizantese  DOdlares por unidad
insumos

Kumar y Sharma (2006),
Lamb (1999).

Mazuruse et al. (2018),
Sundariya et al. (2022),
Okou et al. (2023),
Laajimi et al. (2008),
Shoko et al. (2016).

Howai et al. (2013);

Mazuruse et al. (2018),
Sundariya et al. (2022),
Howai et al. (2013), Okou
et al. (2023), Kumar y
Sharma (2006), Laajimi
et al. (2008), Shoko et al.
(2016).

Mazuruse et al. (2018),
Sundariya et al. (2022).

Mazuruse et al. (2018),
Shoko et al. (2016).

Elaboracién: autores
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3.2. Consider aciones metodol dgicas

Debido a que el SIPA no dispone de una base consolidada con la periodicidad
requerida para el estudio, se procedi6 a construir una base conjunta de datos.
Para |a cantidad producida por provincia a nivel mensual, se utiliz6 como
variable proxy la cantidad mensual exportada a nivel nacional. Esta se pondero
anual mente segun la participacién porcentual de cada provinciaen la produc-
cion nacional total. Es crucial destacar que esta ponderacion no es estatica,
sino que evolucionay se actualiza para cada afo de estudio, reflejando asi
los cambios interanuales en la estructura productivay laimportanciarelativa
de cada provincia. Ademas, para garantizar la validez economica de las esti-
maciones, todos los precios se transformaron a términos reales utilizando €l
indice de precios al consumidor (IPC) para evitar distorsiones inflacionarias.

En cuanto alos fertilizantes, se tomo en cuenta el costo de laurea, DAP
y KCl, y paralosinsumos se tomo el costo del ingrediente activo cymoxanil,
utilizado como fungicida en el cultivo de cacao. Todas las variables fueron
transformadas a logaritmos naturales parafacilitar lainterpretacion en térmi-
nos de elasticidades y reducir la heterocedasticidad.

Dado que el cacao es un cultivo perenne que comienza a producir comer-
cialmente desde el segundo afo, el modelo incorpora variables rezagadas
para capturar expectativas adaptativas. Se evaluaron tres alternativas: (i) 24
rezagos en todas las variables y uno adicional de 36 meses para la cantidad,;
(i1) 24 rezagos para el precio, 24y 36 parala cantidad, y 12 para factores no
de mercado; y (iii) 36 rezagos en el precio, 24 y 36 en la cantidad, y 12 en
factores no relacionadas al mercado.

Pese alarelevancia del crédito agricola en estudios internacionales, en
este analisis no se incluye dicha variable. Esto se debe al marcado retroceso
de la participacion del crédito puablico en el total de créditos orientados al
cacao en Ecuador, que pas6 de 49,92 % en 2016 a 7,81 % en 2024, y a que la
base de crédito privado estaincompletay no abarcatodo el periodo de estudio
(MAG, 2024).

4. RESULTADOSY LIMITACIONES

Esta seccion inicia con un andlisis descriptivo de las variables consideradas,
afin de contextualizar el comportamiento de |los factores de mercado y de no
mercado que inciden en el precio en las distintas provincias. Posterior aello,
se exponen las elasticidades y coeficientes de gjuste.
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4.1. Cantidad exportada

Durante el afio 2024, la provincia con mayor participacion en las exportaciones
de cacao fue Los Rios, con un 26,36 % del total nacional, consolidando su
posicion como principal zona exportadora. Guayas es la segunda provincia,
abarcando el 18,18 %; no obstante, ha presentado un abandono productivo,
pues en 2015 tenia una participacion del 27,44 %. En tercer lugar, se encuen-
tra Manabi con un 17,43 %, seguida de Esmeraldas con 13,89 %, esta altima
destaca por su crecimiento constante, incrementando 5,25 puntos porcentual es
desde 2015. Sucumbios registré una participacion en las exportaciones del
2,75 %, mientras que el conjunto de provincias agrupadas bajo |a categoria
otros alcanzaron un 15,56 % del volumen exportado. Esta distribucion per-
mite observar unafuerte concentracion de la actividad exportadora en cuatro
provincias costeras, que en conjunto superan el 75 % del total exportado en
el pais.

A nivel mensual, la concentracion de exportaciones de cacao presenta
un patron estacional. Todas las provincias muestran mayores niveles de expor-
tacion entre los meses de septiembre y diciembre, mientras que los niveles
mas bajos se registran entre abril y julio. Los meses de enero, febrero y agosto
tienden a mostrar un comportamiento intermedio. Esta estacionalidad coin-
cide con lo sefialado por Garcia et al. (2021), quienes afirman que la mayor
cantidad de exportacién se produce entre octubre y diciembre, coincidiendo
con el inicio de la época de lluvias en algunas zonas de |a costa. Ademas, |os
mismos autores identifican una reduccion de hasta un 50 % en los meses de
enero y febrero, y sefialan que el periodo de menor exportacion, de mayo a
julio, ocurre en los primeros meses de sequia.

4.2. Precios internacionalesy precios al productor

A lo largo de |a década estudiada, hay una marcada diferencia entre los pre-
cios internacionales y los precios al productor. Los precios internacionales,
que reflgjan las cotizaciones globales junto con los costos de transporte y
comercializacién, han superado en mas del doble a los precios que reciben
directamente los agricultores. Esta brecha se incremento significativamente
en diciembre de 2024 cuando los precios internacionales superaron en 2,88
veces alos precios al productor.

Durante el lapso de 2014 a 2023, ambos precios mantuvieron una ten-
denciarelativamente estable. Los precios a productor se ubicaban en torno a
los USD 1.200 por tonelada, mientras que | os precios internacional es fluctua-
ban alrededor de los USD 2.800. Solo en 2017 se registr6 una notable caida
en los precios a productor, [legando en abril a un minimo de USD 703,51
por tonelada. Este afio reflej6 unaimportante desventaja paralos productores,
guienes enfrentaron precios muy por debajo del promedio historico.
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En el afio 2024, gracias a la escasez mundial de cacao, ambos precios
tuvieron un despegue significativo. En diciembre |os precios internacionales
alcanzaron su maximo en USD 10.353,05 por tonelada, y se mantuvieron
alrededor de USD 6.000 ddlares durante |a segunda mitad del afio. Este incre-
mento representa un cambio dréstico respecto al rango historico de precios
entre USD 2.000 y USD 3.000 por tonelada. Los precios al productor se tri-
plicaron en comparacion con los afios previos. En abril, el precio al productor
alcanzo su punto mas alto, con una cotizacion de USD 3.936,11 por tonelada
y, a partir del segundo trimestre, estos precios se mantuvieron alrededor de
los USD 3.000 por tonelada.

4.3. Climay precipitaciones

L as condiciones térmicas reflejan una predominancia de temperaturas dentro
del rango Optimo de aptitud agroecoldgica para el cultivo de cacao, estable-
cido entre los 18 °Cy 26 °C (MAG, 2014). Las temperaturas promedio de las
seis zonas analizadas han mostrado relativa estabilidad alo largo del tiempo,
con variaciones anuales poco significativas. Las provincias costeras (Esme-
raldas, Guayas, Los Rios y Manabi) mantienen temperaturas promedio entre
los 25 °Cy 27 °C, lo que las posiciona dentro del rango ideal parael cultivo.
Cabe destacar que Esmeraldas es la provincia con mayor incremento térmico,
al pasar de 25,91 °C en 2014 a 26,73 °C en 2024; no obstante, este aumento
aln se encuentra dentro del rango 6ptimo. Pese a la idoneidad climética de
las provincias de la Costay la Sierra, se debe tener en cuenta que Vilema
et al. (2024) determinan gque estas zonas tienen alta sensibilidad a cambios
climaticos debido a la dependencia de actividades agricolas. Las provincias
agrupadas en otros, que incluye zonas de la Sierray Amazonia, presentan las
temperaturas mas bajas, con registros entre 14,98 °Cy 20,11 °C, situandolas
dentro de los rangos de aptitud agroecol 6gica moderada o marginal.

El rango optimo de pluviosidad para el cultivo de cacao se sitla entre
los 1.200 y 3.000 mm anuales (MAG, 2014); sin embargo, varias provincias
han presentado desviaciones significativas, en especial en el afio 2023, que
se caracteriz6 por precipitaciones inusualmente elevadas. En Esmeraldas, se
observa una gran amplitud en los niveles de precipitacion con valores minimos
de 1.567,52 mm en 2018 y maximos de 3.898,31 mm en 2023. Sucumbios
sobresale por registrar una pluviosidad elevada de manera constante, supe-
rando los 3.000 mm en la mayoria de los afios y alcanzando un maximo de
4.333,79 mm en 2023, ubicando a la provincia en la categoria no apta para
el cultivo de cacao.

En cambio, otras provincias han experimentado deficiencias hidricas
en determinados afios. En Guayas, las precipitaciones de 800 mm registradas
en 2018 la encasillan como no apto, Manabi muestra una recuperacion pro-
gresiva de pluviosidad desde el minimo de 673,18 mm en 2018 hasta llegar
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a 2.401,24 mm en 2023. Los Rios, por su parte, ha mostrado una oscilacion
de lluvia desde la aptitud marginal en 2018 hasta un valor cercano al limite
superior del optimo. Las provincias agrupadas bajo la categoria otros han
mostrado un comportamiento méas moderado, situandose general mente dentro
del rango Optimo o en la franja de aptitud moderada.

4.4. Fertilizantes e insumos

El costo de los fertilizantes en |la década pasada ha tenido un comportamien-
to homogéneo a nivel nacional con precios alrededor de USD 30 y con una
diferencia maxima de USD 2 entre provincias durante momentos puntual es.
No obstante, a partir del segundo trimestre de 2021, |os costos comenzaron a
incrementarse rapidamente, alcanzando su punto mas alto en agosto de 2022
con precios gque superaban los USD 50. Esta al za se relaciona directamente con
el choque externo provocado por laguerraen Ucrania, pais que desempefia un
rol clave en la produccion y exportacion mundial de insumos'y fertilizantes
agricolas (Alvarez, 2023). Tras la crisis de aquellos afnos, |os costos de los
fertilizantes agricolas comenzaron a disminuir gradualmente y para diciembre
de 2024 ya habian retornado a niveles habituales. No obstante, como menciona
Yaselga Alvarado y Bunce (2023) Ecuador es vulnerable a shocks externos,
ya que la balanza comercial de fertilizantes esta en constante déficit.

El uso de insumos agricolas incluye fungicidas empleados de manera
preventivay curativaparael control de moniliasis. A lo largo del periodo ana-
lizado, los costos de los insumos agricolas presentan tres etapas claramente
diferenciadas. La primera comprende desde 2014 hasta 2017, en la cual los
costos de los insumos agricolas oscilaron entre USD 5y USD 7 en todas las
provincias. La segunda etapa inicia en 2018, caracterizandose por tener un
aumento sostenido en los costos y también porque en algunas provincias se
registraron valores de insumos agricolas fijos en USD 6 durante periodos
superiores a un ano. La tercera etapa se inicia en 2021 y se extiende hasta
2024, caracterizada por una mayor volatilidad en los precios de los insumos
agricolas, fluctuando entre USD 5y USD 8.

4.5. Modelo Nerlove

Uno de los ejes centrales del modelo de Nerlove es la eleccidon de rezagos. Se
aplico los criterios de informacion de Bayes (BIC) y Akaike (AIC) que miden
la calidad de gjuste de los modelos. El primero favorece model os méas simples,
funcionando mejor en muestras grandes, mientras que el segundo es utiliza-
do cuando existe preocupacion de que el BIC produzca modelos demasiado
restrictivos. Se eligié lamejor combinacion de rezagos, considerando ademas
aguellos gue presentaron significancia estadistica para la elasticidad precio.
En latabla 2 se puede apreciar |0s rezagos mensual es aplicados por provincia.
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Tabla 2. Cantidad de rezagos por provincia (en meses)

Variable LosRios Manabi Esmeraldas Guayas Sucumbios Otros
Precio 24 24 24 24 36 24
Cantidad 24y 36 24y 36 24y 36 24y 36 24y 36 24y 36
Clima 24 24 24 24 12 24
Precipitaciones 24 24 24 24 12 24
Insumos 24 24 24 24 12 24
Fertilizantes 24 24 24 24 12 24

Fuente: Ministerio de Agriculturay Ganaderia.
Elaboracion: autores

Para garantizar la validez estadistica de |as estimaciones, se realizo un
andlisis de estacionariedad de las series temporales, revision que expone €l
comportamiento de los datos alo largo del tiempo. De acuerdo con tabla 3, se
encontro que la produccion exportada de cacao se mantiene estable en todas
las provincias, mientras que los precios al productor e internacional es tienden
avariar de maneraimprevisible, un hallazgo consistente con estudios previos
sobre el cacao en Trinidad y Tobago, que reflejan la volatilidad de precios en
el mercado de cacao. El costo de insumos agricolas y fertilizantes también
presentan series imprevisibles en todas las provincias.

A nivel provincial, variables como el logaritmo natural del climay
las precipitaciones resultaron estables en Los Rios, Manabi, Esmeraldas y
Guayas, demostrando poca variabilidad climética en las principales provin-
cias productoras de cacao. En Sucumbios, solo el logaritmo de la produccion
exportada se mantuvo estable en el tiempo, las demés variables presentaron
seriesinestables, |o cual se alinea con laimprevisibilidad climética de lazona.
En el grupo de otros ademas de |a cantidad exportada, |as precipitaciones tam-
bién presentaron una serie estable en el tiempo, mientras las demas variables
presentaron volatilidad.
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Tabla 3. Pruebas de estacionariedad

Variable Los Rios Manabi Esmeraldas Guayas Sucumbios Otros
Logaritmo
delas 0,01 Estacionario 0,01 Estacionario 0,01 Estacionario 0,01 Estacionario 0,01 Estacionario 0,01 Estacionario
exportaciones
Logaritmo
. No No No No No No
del precioal 0,99 estacionario 0,99 estacionario 0,99 estacionario 0,99 estacionario 0,99 estacionario 0,99 estacionario
productor
Logaritmo
. No No No No No No
fjel preC|_o 0,99 estacionario 0,99 estacionario 0,99 estacionario 0,99 estacionario 0,99 estacionario 0,99 estacionario
internacional
Loge_mtmodel 0,04 Estacionario 0,01 Estacionario 0,02 Estacionario 0,01 Estacionario 0,39 No . . 0,01 Estacionario
crédito estacionario
Logaritmo No
delas 0,01 Estacionario 0,01 Estacionario 0,01 Estacionario 0,01 Estacionario 0,06 . . 0,01 Estacionario
R estacionario
precipitaciones
Logaritmo de
f No No No No No No
Iaczas;}zcs)rarrswos 0,39 estacionario 033 estacionario 0,46 estacionario 0,53 estacionario 0,63 estacionario 0,93 estacionario
Logaritmo
No No No No No No
?etar:icﬁzantes 0.75 estacionario 0,66 estacionario 0,52 estacionario 0,43 estacionario 0,48 estacionario 0,38 estacionario

Fuente: Ministerio de Agriculturay Ganaderia
Elabor acion: autores

Ante la presencia de series no estacionarias, se recomienda usar la pri-

mera diferencia, sin embargo, para evitar la pérdida de datos y |a perdida de
interpretacion, se optod por estimar |os model os utilizando las series originales
y probar cointegracion sobre |os residuos, pues, como menciona Gujarati y
Porter (2010), si las series estan cointegradas a pesar de que cada serie indi-
vidual tenga una tendencia estocastica, la combinacion lineal de ellas no la
tendra, y que la combinacién lineal cancela las tendencias estocasticas indi-
viduales. Complementariamente, se evaluaron las pruebas de autocorrelacion
y heterocedasticidad en los residuos para evitar que los resultados presenten
patrones repetitivos o variaciones irregulares que distorsionen la validez del
modelo. L os resultados de |as pruebas se encuentran en la tabla 4.
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Tabla 4. Resultados de las pruebas de validez estadistica: cointegracion,

autocorrelacion y heterocedasticidad, aplicadas a los modelos que

minimizan BIC y AIC
Precios productor

Prueba Los Rios Manabi Esmeraldas Guayas Sucumbios Otros
Cointegracion 0,010 Estacionario 0,010 Estacionario 0,038  Estacionario 0,010 Estacionario 0,010 Estacionario 0,010 Estacionario
. Existe Existe Existe Existe Existe Existe
Autocorrelacién 0,009 0,001 0,000 0,001 0,000 0,034
autocorrelacion autocorrelacion autocorrelacion autocorrelacion autocorrelacion autocorrelacion
Heterocedasticidad 0,573  Heterocedasticidad 0,360 Heterocedasticidad 0,255 Heterocedasticidad 0,273  Heterocedasticidad 0,230 Heterocedasticidad 0,259  Heterocedasticidad
Precios internacionales
Prueba Los Rios Manabi Esmeraldas Guayas Sucumbios Otros
Cointegracion 0,010 Estacionario 0,010 Estacionario 0,058 Estacionario 0,010 Estacionario 0,010 Estacionario 0,010 Estacionario
Existe Existe Existe Existe Existe Existe
Autocorrelacion 0,009 . 0,001 - 0,000 . 0,000 . 0,000 . 0,031 .
autocorrelacion autocorrelacion autocorrelacion autocorrelacion autocorrelacion autocorrelacion
Heterocedasticidad 0,505 Heterocedasticidad 0,433  Heterocedasticidad 0,212 Heterocedasticidad 0,343  Heterocedasticidad 0,268  Heterocedasticidad 0,351  Heterocedasticidad

Fuente: Ministerio de Agriculturay Ganaderia

Elabor acién: autores

4.5.1. Cantidadesy factores de no mercado

L os factores de no mercado y de las cantidades rezagadas tienen influencia
sobre |la oferta de cacao, ya que determinan la capacidad de gjuste y la per-
sistencia productiva de los agricultores. La tabla 5 presenta los coeficientes
estimados para Los Rios, Manabi y Esmeraldas, provincias que han presentado
un aumento sostenido de su produccién alo largo del periodo analizado. No
seincluye a Guayas, ya que ha experimentado un abandono productivo en los
ultimos afos.
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Tabla 5. Cantidadesy factores de no mercado para Los Rios, Manabi y

Esmeraldas
Los Rios M anabi Esmeraldas
Variable Precio al Precio Precio al Precio Precio al Precio
productor internacional productor internacional productor internacional
Precio 0,502 * 0,505 * 0,512 * 0,533 * 0,920 *** 0,913 ***
rezagado (0,032) (0,028) (0,016) (0,020) (9.03e-5)  (3.55e-4)
Cantidad 0,433 *** 0,423 ***  0,474*** 0,456 *** 0,370 *** 0,349 **
24

:ﬁé:iada (2.453-e4)  (1.40e-4)  (1.63¢-8)  (1.34e-8)  (7.31e-4)  (0,001)
Cantidad 0,193 * 0,198 * 0,212 ** 0,227 *** 0,248 * 0,252 *
:ﬁ;giada % 002 (0012  (0002)  (849e4) (0029  (0,030)
Clima 0,637 0,569 -1,476 -1,590. -0,419 -0,219
rezagado (0,498) (0,570) (0,113) (0,095) (0,591) (0,819)
Precipitaciones -0,077 ** -0,080 ** -0,018 -0,018 -0,099 * -0,107 *
rezagadas (0,003) (0,002) (0,492) (0,481) (0,032) (0,022)
| nsumos 0,748 * 0,911 ** 0,696 . 0,859 * 1,183 ** 1,545 **
rezagados (0,019) (0,003) (0,057) (0,038) (0,005) (0,001)
Fertilizantes -0,067 -0,129 0,230 * 0,170 0,151 0,008
rezagados (0,467) (0,191) (0,048) (0,197) (0,359) (0,965)
Numero de 132 132 132 132 132 132
obser vaciones
R ajustado 64,22 % 63,78 % 66,16 % 65,67 % 67,59 % 65,92 %

Errores estandar en paréntesis

%k p<0,001; ** p<0,01; * p<0,05; . p<0,10

Fuente: Ministerio de Agriculturay Ganaderia.

Elabor acién: autores

Al analizar la provincia de Los Rios, los coeficientes de la cantidad
rezagada confirman la fuerte inercia de la oferta de cacao, caracteristicade un
cultivo perenne. Se observa que la produccion actual depende principal mente
de las decisiones tomadas dos o tres afios antes, un hallazgo que coincide con
el tiempo que tarda el cacao en iniciar su fase productivasignificativatrasla
siembra. Especificamente, aproximadamente el 43 % de |a produccién actual
se encuentra ligada ala produccion registrada hace 24 meses, y alrededor del

19 % se basa en |a produccion de hace 36 meses, en ambos model os.

Manabi muestra que el 47,4 % de la produccién actual se explica por
la produccién de hace 24 meses cuando se consideran precios a productor,
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mientras que el modelo con precios internacionales arroja un coeficiente de
45,6 % para este mismo rezago. En cuanto a la produccién de hace 36 meses,
su influencia es de 21,2 % en el modelo de precios a productor y de 22,7 %
en el de precios internacionales. Esta relacion indica que Manabi presenta
una de las mayores dependencias del pasado inmediato entre las provincias
analizadas, superando incluso los valores reportados en Trinidad y Tobago,
donde se estimaron coeficientes de 23,8 % y 42,8 % para rezagos de dos y tres
anos respectivamente (Howai et al., 2013). Esta diferencia se debe, en parte,
aque en el contexto ecuatoriano la cosecha significativaseiniciay consolida
entre el segundo y tercer ano, mientras que otras regiones presentan un ciclo
de produccién diferente.

En Esmeraldas, se evidencia un patron distinto. El coeficiente de la
produccion rezagada a 24 meses es de 37,0 % para el modelo con precios al
productor y de 34,9 % para el modelo con precios internacionales, valores que
se sitlan por debajo de los observados en Los Rios y Manabi. La influencia
de la produccion de hace 36 meses es relativamente elevada, alcanzando el
24,8 % en el modelo de precios al productor y 25,2 % en el modelo de precios
internacionales, 1o que indica que en esta provinciala produccién actual guarda
una relacion mas balanceada entre el segundo y el tercer afo de produccion.
Este comportamiento podria estar asociado a la coexistencia de plantaciones
jovenes y maduras, asi como a practicas agricolas mas heterogéneas.

En cuanto a las condiciones agroclimaticas, en las provincias de Los
Rios, Manabi y Esmeraldas el clima no tiene un efecto estadisticamente sig-
nificativo, por lo tanto, no se puede inferir un impacto del climaen |la oferta
de cacao. No obstante, |as precipitaciones si tienen significancia estadistica en
todas las provincias. En Los Rios, un aumento del 10 % en |as precipitaciones
reduce la produccion actual en 7,7 % segun el modelo de precios al produc-
tor y en 8 % para el modelo de precios internacionales. De forma similar, en
Esmeraldas, el mismo incremento en precipitaciones disminuye la produccion
en 9,9 % para precios al productor y 10,7 % para precios internacionales. Cabe
sefialar que, en Manabi, aunque los coeficientes no son estadisticamente sig-
nificativos, el signo negativo se mantiene, reafirmando |a tendencia observada
anivel nacional.

Estos resultados contrastan con la evidencia reportada para otros culti-
vosy regiones, en donde lalluviatiene un impacto positivo en la oferta. Esto
puede deberse a que, para el cacao, el aumento de precipitaciones genera un
ambiente propicio para la presencia de moniliasis, una plaga que reduce la
produccion cacaotera.

En cuanto a los resultados relacionados con |os costos de fertilizantes,
se evidencian efectos poco concluyentes en la produccién de cacao a nivel
provincial. En Manabi, se observa que un incremento del 1 % en el costo de
los fertilizantes rezagado 24 meses se asocia con un aumento de apenas 0,23 %
en la cantidad producida bajo el modelo de precios a productor. Este coefi-
ciente, aunque significativo para esta provincia, no presenta consistencia en
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el resto de las zonas analizadas ni para el modelo de precios internacional es.
En términos generales, el costo de los fertilizantes no constituye un factor
determinante en la oferta de cacao en Ecuador. Este hallazgo se alineacon lo
sefialado por Borrero (2009), quien destaca que losfertilizantes en el cultivo de
cacao deben utilizarse principalmente en |las etapas iniciales de establecimiento
de la plantacion, limitando asi su influencia en la fase de produccion plena.

En contraste, el andlisis de los costos de insumos agricolas muestra
efectos mas significativos y heterogéneos entre provincias. En Los Rios, un
aumento del 1 % en el costo de los insumos rezagado a 24 meses eleva la
produccioén en 0,748 % para el modelo de precios al productor y en 0,911 %
para el de precios internacionales, evidenciando que en esta zonalainversion
en insumos basicos podria estar asociada a mejores préacticas de manejo agro-
ndmico que repercuten positivamente en la productividad. De forma similar,
en Manabi se observa un efecto positivo; un aumento del 1 % en el costo de
los insumos incrementa la produccion en 0,696 % y 0,859 % para los modelos
de precios a productor e internacionales, respectivamente. En Esmeraldas,
el impacto es alin mas pronunciado; un incremento del 1 % en el costo de los
insumos hace 24 meses se asocia con un aumento de 1,183 % en la cantidad
producida para el modelo de precios a productor y de 1,545 % parael modelo
de precios internacionales, |0 que sugiere que, en contextos de crecimiento
productivo, la inversion en insumos podria desempefiar un papel clave para
sostener y potenciar el rendimiento del cultivo, pues asegura que la produccion
no se perdera por la presencia de plagas.

Para complementar el analisis de los determinantes no relacionados
con el mercado, se examinan en la tabla 6 |os resultados para Guayas, pro-
vincia que, aunque es la segunda en concentrar la produccion nacional, esta
experimentado un proceso de abandono de las plantaciones de cacao en los
ultimos afos; Sucumbios, que evidencia especificidades asociadas a su retra-
so productivo por limitaciones climaticas, y €l grupo otros que agrupa zonas
participaciones marginales en la produccion nacional de cacao.
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Tabla 6. Cantidades y factores de no mercado para Guayas, Sucumbios

y otros
Guayas Sucumbios Otros
Variable Precio al Precio Precio al Precio Precio al Precio
productor internacional productor internacional productor internacional
Precio -0,499 * -0,550 * 0,587 * 0,558 * 0,230 0,168
rezagado (0,016) (0,020) (0,013) (0,017) (0,192) (0,334)
Cantidad 0,471 ***  0,479*** 0,467 *** 0,452 *** (/5625*** (517 ***
ada 24
i (6.25¢-8)  (4.56e-8)  (4.156-6)  (137e5)  (2.00e-8)  (1.91¢-8)
Cantidad 0,166 * 0,159 0,293 *** (0,287 *** (0,242 ** 0,246 ***
ada 36

s (0,049) (0,069)  (L55e-4)  (2.48¢-4)  (0,001)  (9.86¢-4)
Clima 0,207 0,195 2,679 3,000 * -0,476 -0,472
rezagado (0,793) (0,811) (0,042) (0,025) (0,076) (0,100)
Precipitaciones -0,094 ** -0,091 ** -0,158 -0,149 -0,166 **  -0,173 ***
rezagadas (0,001) (0,002) (0,021) (0,028) (0,001) (8.46e-4)
I nsumos -0,898 * -1,127 ** 1,453 ** 1,439  ** 1,718 ** 1,779 ***
rezagados (0,024) (0,007) (0,007) (0,06) (0,001) (8.64e-4)
Fertilizantes 0,130 0,209 -0,119 -0,063 -0,189 -0,214
rezagados (0,283) (0,118) (0,436) (0,684) (0,232) (0,186)
Ntmero de 132 132 132 132 132 132
observaciones
R gjustado 51,57 % 51,25 % 66,38 % 65,8 % 62,68 % 62,23 %

Errores estandar en paréntesis

k% p<0,001; ** p<0,01; * p<0,05; . p<0,10

Fuente: Ministerio de Agriculturay Ganaderia

Elaboracién: autores

La provincia de Guayas presenta uno de |os niveles mas elevados de per-
sistencia parala produccién rezagada de 24 meses, con coeficientes de 47,1 %
y 47,9 % en los modelos de precios al productor e internacional es, respecti-
vamente. En consecuencia, la influencia de la produccion de hace 36 meses
es comparativamente menor: 16,6 % para el modelo de precios al productor y
15,9 % para el modelo de precios internacionales. Por su parte, en Sucumbios
se observa que la persistencia productiva se sitla en 46,7 % para la produc-
cion rezagada 24 meses en el modelo de precios al productor y en 45,2 %
en el modelo con precios internacionales. La influencia de la produccién de
hace 36 meses es notablemente alta, con valores de 29,3 % y 28,7 % para el
modelo de precios al productor y precios internacionales respectivamente.
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Esta combinacién evidencia una marcadainercia productiva que responde ala
expansion de nuevas areas de cultivo y ala consolidacion de plantaciones en
etapa de madurez. A diferencia de provincias con una estructura mas flexible,
Sucumbios refleja un ritmo de gjuste lento frente a variaciones de mercado, |o
gue se alinea con la naturaleza de | os rezagos escogidos para esta provincia.

Por su parte, en el grupo de otros, se identifican coeficientes de 52,5 %
para el modelo de precios al productor y 51,7 % para el modelo de precios
internacionales en la produccion rezagada 24 meses, y de 24,2 % para el mode-
lo de precios al productor y 24,6 % para el modelo de precios internacionales
en la cantidad rezagada 36 meses. Este comportamiento reflejala persistencia
mas alta para el rezago de dos afios entre todas |las zonas estudiadas, confir-
mando que, en Ecuador, |a oferta de cacao esta estrechamente condicionada por
decisiones pasadas, |o que refuerza larelevancia de disefiar politicas agricolas
con una perspectiva de mediano y largo plazo.

L as condiciones climatoldgicasy |as precipitaciones tienen unainfluen-
cia heterogénea sobre |a produccion de cacao en las distintas provincias. En
la provincia de Sucumbios tiene un efecto positivo: el incremento del 1 % en
la variable de climarezagada 12 meses se asocia con un aumento del 2,67 %
en la cantidad producida bajo el modelo de precios a productor y un incre-
mento del 3,09 % en el modelo de precios internacionales. Este hallazgo
sugiere que, en esta provincia, el comportamiento climético previo podria
generar condiciones favorables para el desarrollo del cultivo. Al contrario, en
la agrupacion de otros, se identificd un efecto inverso; un aumento del 1 %
en el clima rezagado reduce la produccion actual en 0,076 %. A nivel pais,
la variable de clima present6 coeficientes significativos Unicamente en estas
zonas, por lo que no se evidencian resultados robustos ni generalizables para
el resto del territorio.

En cuanto a las precipitaciones, |os resultados indican que un aumen-
to del 10 % en las precipitaciones reduce significativamente la produccion
de cacao en varias provincias del Ecuador. El grupo otros muestra la mayor
disminucién, con caidas de 16,6 %y 17,3 % para los modelos de precios al
productor e internacional es, respectivamente; Guayas presenta reducciones de
9,4 % con precios a productor y 9,1 % con precios internacional es. Sucumbios
registra descensos de 15,8 % con precios al productor y 14,9 % con precios
internacionales. Este patron negativo coincide con hallazgos en Trinidad y
Tobago, donde las lluvias también impactan adversamente |la produccion de
cacao tanto en época seca como lluviosa.

En cuanto al efecto delosinsumosy fertilizantes agricolas, se observa
una clara divergencia entre provincias. En Guayas, se registra un efecto inver-
so: un aumento del 1 % en el costo de los insumos hace 24 meses se asocia
con una reduccion de la produccion en 0,898 % para el modelo de precios
al productor y en 1,127 % para el modelo de precios internacionales, o que
sugiere un posible uso ineficiente, practicas de manejo fitosanitario inade-
cuadas o0 unarespuesta tardia a problemas de plagas que no lograrevertir los
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dafos yainstalados en | as plantaciones. En contraste, Sucumbios presenta un
efecto positivo significativo con un rezago de 12 meses, ya que un aumento
del 1 % en el costo de insumos se traduce en un incremento de 1,453 % con
precios al productor y 1,439 % con precios internacionales. De formasimilar,
en el grupo otros se confirma una relacion positiva: €l costo de los insumos
muestra elasticidades de 1,718 % y 1,779 % para precios al productor y pre-
cios internacionales, respectivamente. La mayor magnitud de coeficientes
en Sucumbios y la agrupacién de otros podria evidenciar una dependencia
de insumos en areas con mayor presencia de plagas, mientras que el patron
negativo en Guayas resalta la importancia de optimizar préacticas de manejo
para garantizar que la inversion en insumos se traduzca efectivamente en
mejoras de productividad.

4.5.2. Elasticidades de cortoy largo plazo

En cuanto a las elasticidades, |os resultados de |a tabla 7 muestran que la ofer-
ta de cacao en Ecuador se comporta de manera ineléastica en el corto plazo,
reflgjando las restricciones estructural es propias de |os cultivos perennes; sin
embargo, a medida que los productores gjustan gradual mente sus decisiones
de siembra, la oferta de cacao se vuelve eléastica en el largo plazo. En Los
Riosy Manabi la elasticidad de corto plazo presenta coeficientes ligeramente
mayores cuando se utilizan precios internacionales como referencia, 1o que
sugiere unamayor exposicion de estos productores alas dindmicas del mercado
externo. Por el contrario, en Esmeraldas y Sucumbios la elasticidad muestra
una reaccion mas marcada frente al precio al productor, o que evidencia la
relevancia de los incentivos locales y las condiciones de comercializacion
directa para estas zonas. La agrupacion de otros no tiene significancia estadis-
tica, por lo que pierde interpretacion. Por otro lado, aunque | os coeficientes de
gjuste confirman que la decision de incrementar la produccion por parte de los
productores es lenta, es importante considerar que, al trabajar con datos men-
suales, el horizonte de largo plazo se alcanza en plazos relativamente breves.
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Tabla 7. Coeficientes de ajuste y elasticidades de corto y largo plazo por

Elasticidad de corto plazo Elasticidad de largo plazo Coeficiente de ajuste Meses
Provincias Precios Precios Precios al Precios Precios al Precios

Precios al productor

internacionales

Precios al productor

internacionales

productor internacionales productor

internacionales

0,502 *

0,505 *

1,348 *

1,336 *

Los Rios Ineléstico Ineléstico Eléstico Eléstico 0,372 0,378 6,425 6,307
(0,032) (0,028) (0,032) (0,028)
0,512 * 0,533 * 1,636 * 1,688 *
Manabi Inel&stico Ineléstico Eléstico Eléstico 0,313 0,316 7,971 7,884
(0,016) (0,020) (0,016) (0,020)
0,920 *** 0,913 *** 2,415 *** 2,202 ***
Esmeraldas Inelastico Inelastico Eléstico Eléstico 0,380 0,398 6,246 5,894
(9,03e-5) (3,55e-4) (9,03e-5) (3,55e-4)
-0,499 * -0,550 * -1,377* -1,524 *
Guayas Anomalia Anomalia Anomalia Anomalia 0,362 0,360 6,650 6,689
(0,016) (0,020) (0,016) (0,020)
0,587 * 0,558 * 2,457 * 2,145 *
Sucumbios Inel&stico Ineléstico Eléstico Eléstico 0,239 0,260 10,968 9,929
(0,013) (0,017) (0,013) (0,017)
0,230 0,168 0,991 0,716
Otros Ineléstico Ineléstico Ineléstico Inelastico 0,232 0,235 11,341 11,141
(0,192) (0,334) (0,192) (0,334)

Errores estandar en paréntesis

**% p<0,001; ** p<0,01; * p<0,05; p<0,10

Fuente: Ministerio de Agriculturay Ganaderia
Elaboracion: autores

En Los Rios, la oferta de cacao responde de formainelastica en el corto
plazo, con elasticidades de 0,502 % y 0,505 % frente a aumentos del 1 % en
los precios al productor y precios internacional es, respectivamente. No obs-
tante, en el largo plazo, estas elasticidades se incrementan a 1,348 % en el
caso de precios al productor y 1,336 % para precios internacionales, o que
indica una respuesta mas sensible una vez que los productores han adaptado
sus decisiones productivas. El coeficiente de gjuste sugiere que los agricultores
corrigen cerca del 37 % de la brecha entre la cantidad deseada y |a ofrecida
cada periodo, lo que implica un proceso de g uste de alrededor de 6,3 meses.
Este comportamiento, si bien mas lento que el registrado en cultivos como el
maiz en Sudéfrica, donde el ajuste es mas rapido, cercano al 65,3 %, eviden-
ciaque el cacao, al ser un cultivo perenne, reacciona con mayor fuerzaalos
precios en el largo plazo.

En Manabi, se mantiene una dinamica similar, |as elasticidades de corto
plazo son de 0,512 % bajo el modelo de precios al productor y 0,533 % en
el caso de precios internacionales, mientras que las de largo plazo alcanzan
1,636 % y 1,688 % para precios al productor e internacionales, respectiva-
mente. El proceso de gjuste es mas lento que en Los Rios, con un coeficiente
de ajuste de apenas 31 %, lo que implica un tiempo promedio de casi 8 meses
para alcanzar el equilibrio. Estalentitud puede reflejar mayores restricciones
estructurales o costos de ajuste més elevados.
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En Esmeraldas, se destacan las el asticidades mas altas a nivel nacional.
En el corto plazo, estas son de 0,920 % para el modelo de precios al productor
y de 0,913 % para el de precios internacionales, mientras que a largo plazo
se alcanzan elasticidades de 2,415 % y 2,292 % para precios a productor e
Internacional es, respectivamente. Este comportamiento sugiere que la ofertade
cacao en esta provincia ya ha venido respondiendo activamente a |l as sefiales
del mercado, posiblemente debido a una expansion reciente en la superfi-
cie sembrada o mejoras en la infraestructura productiva. Los coeficientes de
ajuste de 38 % para el caso de precios al productor y 39,8 % para el caso de
precios internacionales implican un tiempo de respuesta de alrededor de 6
meses. Esmeraldas refleja una capacidad de adaptacion relativamente rapida
y eficiente, |o que puede convertirla en un polo estratégico parala expansion
del cacao en el pais.

En Guayas, en cambio, se observa un comportamiento inusual, |as elasti-
cidades de corto y largo plazo son negativas. Este resultado sugiere que en esta
provincia un aumento de precios podria estar desincentivando la produccion,
posiblemente debido a factores estructurales como altos costos, plagas persis-
tentes 0 unatransicion productiva hacia cultivos mas rentables. No obstante,
el coeficiente de gjuste se encuentra en niveles similares al de otras provin-
cias, rondando el 36 % en ambos modelos, |0 que denota un tiempo de agjuste
promedio que ronda los 6,6 meses. Este patron coincide parcialmente con el
hallazgo de Lamb (1999) en Africa Subsahariana, donde la el asticidad-precio
de productos de exportacion fue negativa, aunque con menor magnitud que
en Guayas, |0 que indica una mayor sensibilidad en el contexto ecuatoriano.

Finalmente, en Sucumbios, |a oferta muestra una elasticidad de corto
plazo de 0,587 % en precios al productor y 0,558 % en precios internaciona-
les, mientras que la elasticidad de largo plazo reporta coeficientes de 2,457 %
para precios a productor y 2,145 % con precios internacionales. Si bien la
respuesta es considerablemente elastica en el largo plazo, el coeficiente de
ajuste es el mas bajo entre las provincias analizadas, 23,9 % bajo el modelo
de precios al productor y 26 % con el modelo de precios internacionales, lo
gue significa que los agricultores ajustan su produccion en 9,9 meses cuando
se da un incremento en precios al productor y 10,9 meses cuando el aumento
es impulsado por precios internacionales. Esta lentitud puede deberse a limi-
taciones geograficas, menor tecnificacion o dificultades de acceso ainsumos.

5. CONCLUSIONESY DISCUSION

L os resultados obtenidos en este estudio permiten comprender la dinamicade
|a oferta de cacao en Ecuador y los factores que incidieron en ella durante el
periodo 2014 a 2024. El andlisis revelaque, si bien el cacao es un cultivo tra-
dicional y estratégico paralaeconomianacional, su produccion estd marcada
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por un alto grado de vulnerabilidad frente alavolatilidad de precios, |os costos
de insumos y las condiciones climéticas. Estos hallazgos guardan relacion
con los supuestos del modelo de Nerlove, que reconoce laimportancia de las
expectativas adaptativas en la decision de siembra, pero también ponen de
manifiesto |la necesidad de politicas publicas que acomparien al productor en
un contexto de incertidumbre.

L as precipitaciones constituyen un factor determinante en la oferta de
cacao. El impacto negativo identificado en todas |as provincias es consistente
con la propagacion de plagas como la moniliasis, que disminuye la calidad
del grano y obliga aincrementar el gasto en controles fitosanitarios. L os coe-
ficientes negativos reflejan la especificidad del cacao como cultivo altamente
sensible ala humedad, lo que lo diferencia de otros productos agricolas.

Este hallazgo se conecta con las proyecciones climéticas internacionales,
gue advierten de escenarios poco favorables en el futuro. EI Grupo Intergu-
bernamental de Expertos sobre el Cambio Climético [IPCC] (2021) proyecta
un aumento significativo en la frecuencia de eventos extremos de precipita-
cion e inundaciones pluviales en regiones tropicales, o que incrementara la
vulnerabilidad de los cultivos perennes. Por su parte, la CEPAL (2018) estima
gue para la costa occidental del Ecuador las precipitaciones podrian variar
entre-14 %y +11 % en el periodo 2016 a 2035, y entre -50 % y +14 % hacia
2045 a 2065. Tales escenarios sugieren una elevada incertidumbre hidrica que
podria traducirse en una alternancia de sequias y lluvias excesivas, ambas
desfavorables para el cacao. En consecuencia, |os resultados de este estudio
enfatizan la urgencia de fortal ecer estrategias de adaptacion climaticay manejo
agronoémico diferenciado, que permitan mitigar el efecto adverso de lalluvia
excesivay salvaguardar la productividad de este cultivo estratégico.

El andlisis de insumos y fertilizantes evidencia que, mientras los fer-
tili zantes fueron significativos Unicamente en Manabi, |os insumos agricolas
en general contribuyen positivamente a la produccion de cacao en todas las
provincias. Este resultado confirma el rol de los insumos en el combate a
plagas y enfermedades, que constituye uno de los principales desafios para
la sostenibilidad productiva del cacao. En esta linea, es fundamental tener en
cuenta que Ecuador es un pais dependiente de |as importaciones de insumos
y fertilizantes agricolas; por ende, se debe plantear |a creacion de subsidios
emergentes que se desplieguen cuando choques externos eleven |os precios
de tal manera que no se generen presiones adicionales para |os pequefios y
medianos productores.

En cuanto a la dindmica productiva, |os resultados muestran que la
naturaleza perenne del cacao requiere introducir rezagos de 24 y 36 meses
en la estimacion. Esta decisién metodol 6gica permite capturar con mayor
precision lainercia productiva. A diferencia de estudios en India, donde la
persistencia de la produccion se explicd mayormente por la cantidad rezagada
un ano, en Ecuador limitarse a un rezago de un afno tiende a sobreestimar la
persistenciainmediata, ignorando fases criticas del ciclo productivo. El caso
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de Sucumbios, que requiri hasta 36 meses de rezago, pone de relieve como
las condiciones climaticas particul ares de cada provincia modifican los tiempos
de respuesta de |a producciéon. Ademas, la revision de literatura en cultivos
perenes demuestra que para cada cultivo el tiempo del proceso productivo
variay se subraya la importancia de considerar la biologia propia del cacao
en la modelizacion de su oferta.

Respecto alas el asticidades, se revela que la oferta de cacao en Ecuador
es ineléastica en el corto plazo y elastica en el largo plazo, salvo en Guayas,
donde las elasticidades negativas coinciden con el abandono progresivo del
cultivo. Estos resultados corresponden con la literatura internacional, que
caracteriza alos cultivos perennes por su limitada respuesta inmediata frente
a cambios de precios, pero también con una mayor sensibilidad en el largo
plazo. A nivel provincial, Los Riosy Manabi presentan mayor reaccion alos
precios internacionales, mientras que Esmeraldas y Sucumbios responden méas
alos precios a productor. Esmeraldas destaca como la provincia con mayor
elasticidad, en linea con el crecimiento reciente de su produccion cacaotera.
Estas diferencias provinciales sugieren que |as estrategias de politica publica
deben disefiarse con enfoque territorial, reconociendo las particularidades
productivas de cada region.

El andlisis de |los coeficientes de ajuste muestra que, aunque la produc-
cion responde alos incentivos de precios, |o hace con lentitud. El gjuste lento
observado, que varia entre 5,89 y 9,92 meses seglin la provincia y el tipo de
precio utilizado en la estimacion, reflejalas rigideces estructurales del cultivo:
altos costos de insumos, disponibilidad limitada de tierrasy la propia natura-
leza del ciclo productivo. Estos resultados son relevantes para los hacedores
de politica, ya que confirman que la respuesta productiva no esinmediata, por
lo que las medidas de politica deben ser disefiadas con horizonte de mediano
y largo plazo, evitando generar expectativas de gjustes rapidos que el sector
no puede cumplir.

En términos de politica publica, los resultados de esta investigacion
muestran que la alta elasticidad de largo plazo implica riesgos de sobreproduc-
cion si no se cuenta con estrategias claras de planificacion y diversificacion.
La literatura recomienda una combinacion de medidas de corto plazo como
Seguros agricolas, precios minimos y reservas estratégicas, con estrategias
de largo plazo orientadas a la planificacion territorial de cultivos, la diversi-
ficacion de ingresos de los agricultores y el acceso garantizado ainsumos de
calidad.

Laprincipal limitacion de esta investigacion es la falta de datos com-
pletos y actualizados sobre crédito publico y privado, 1o que impidid incluir
esta variable, que en la préctica constituye un factor clave paralas decisiones
deinversion en la agricultura. Seria pertinente replicar periodicamente la esti-
macion de elasticidades para identificar cambios en |a estructura productiva
del cacao y monitorear |os efectos del cambio climético en la produccion.
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Laevidenciarecogida pone de relieve la necesidad urgente de politicas
agricolas basadas en datos que consideren la especificidad de los cultivos
perennes, latemporalidad de sus ciclosy las vulnerabilidades climaticas, con
el fin de promover un desarrollo sostenible de la produccién cacaotera que
proteja, en particular, alos pequenos y medianos productores.
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1. INTRODUCCION

L a deuda publica desempefia un papel crucial en el desarrollo econémico
cuando los gobiernos la utilizan para financiar gastos e invertir en sectores
estratégicos que promuevan un futuro sostenible. Sin embargo, puede conver-
tirse en una carga significativa dependiendo de |la capacidad de endeudamiento,
comprometiendo el crecimiento econémico (Fondo Monetario Internacional
[FMI], 2021). En los ultimos afios, la preocupacion por la deuda publica ha
aumentado tanto en economias desarrolladas como en desarrollo debido a
su rapido incremento, una situacion exacerbada por la crisis del COVID-19,
gue dafid gravemente la estructura econémica de muchos paises. En 2022, los
paises en desarrollo gastaron una cifra récord de 443.500 millones de dola-
res en el servicio de su deuda externa publicay con garantia publica (Banco
Mundial, 2023).

Ademas, el Banco Mundial (2023) sefiala que mas del 80 % de la deuda
acumulada en 2022 provino del mundo desarrollado, como Estados Unidos,
Japdn, Reino Unido y Francia. Entre los mercados emergentes, |os mayores
incrementos provinieron de China, Indiay Brasil. Asimismo, existe un mar-
cado contraste en el nivel de deuda entre las regiones en desarrollo, con Asia
y Oceania concentrando el 27 % de la deuda publica mundial, seguidas de
América Latina (5 %) y Africa (2 %). Con base en estas cifras, se evidencia
que el déficit fiscal puede variar significativamente entre |las diferentes regio-
nes, es por eso por lo que se utilizd regresiones a nivel de cuantiles con el
fin de captar esta variabilidad y obtener una vision mas precisa sobre cdmo
se distribuye la deuda publica, de acuerdo con el nivel de ingreso. Bajo el
mismo criterio, la renta de recursos naturales es mas pronunciada en ciertas
economias, lo cual ratificalanecesidad de desagregar por su nivel de ingreso.

En este sentido, el objetivo de lainvestigacion se basa en examinar qué
determinantes se asocian con las variaciones de la deuda publica, dado que su
exceso conlleva alageneracion de problemas sociales, economicos e incluso
politicos, como la pobreza, presion fiscal, estancamiento en el crecimiento
econdmico y riesgo de insolvencia. De este modo, se consideré el crecimiento
economico, desempleo, tecnologiay desigualdad como los principal es factores
que se relacionan con ladeuda publica. Lainvestigacion se basa en lahipotesis
de Prebisch (1962), que se destaca por su preocupacion sobre la dependencia
de América Latina en la exportacion de recursos naturales. El argumenta que
esta dependencia crea una vulnerabilidad estructural que dificulta el desarro-
llo econdmico sostenible. En este sentido, la volatilidad de los commodities
a nivel internacional ocasiona serios problemas en |a capacidad de pago de
las obligaciones, por |0 que estos paises tienden a incrementar su riesgo en
su sostenibilidad fiscal (Sachs & Warner, 1997).

En este contexto, |a creciente evidencia empirica subraya laimportancia
de analizar la relacion de los ingresos de recursos naturales sobre la deuda
publica, un tema de relevancia creciente dentro del anélisis econémico global
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(Mihalyi & Scurfield, 2021; Chengyonghui et al., 2023). A medida que los
paises enfrentan desafios relacionados con la sostenibilidad fiscal y el desarro-
llo econdmico, |a gestiodn eficaz de los ingresos provenientes de |os recursos
naturales se convierte en un factor critico. A nivel mundial, las economias
muestran una amplia gama de experiencias en términos de gestion de larenta
de recursos naturales y su impacto en la deuda publica. Algunas economias
avanzadas han logrado utilizar estos ingresos para fomentar el desarrollo eco-
ndmico sostenible y mantener niveles manejables de endeudamiento (Melina
et al., 2016; Pratibha et al., 2024). En contraste, muchos paises en desarrollo
han enfrentado dificultades para transformar la riqueza de |os recursos natu-
rales en beneficios econdmicos duraderos, lo que a menudo resulta en altos
niveles de endeudamiento y vulnerabilidad economica (Raveh & Tsur, 2020;
Ampofo et al., 2023).

Mediante el uso de metodologias econométricas avanzadas de datos
de panel, se estimaron regresiones cuantilicas de Powell (2022) con el fin
de capturar el efecto heterogéneo por cuantiles, a diferencia de los métodos
tradicionales, que reportan resultados en promedio. Asimismo, se utiliz téc-
nicas econométricas de segunda generacién gque controlan la dependencia
transversal entre |os paises examinados. Se encontro que existe dependencia
y cointegracion a largo plazo en las variables del modelo. El aporte de la
investigacion se desprende de la aplicacion de las técnicas econométricas
antes mencionadas, |a desagregacion de economias de acuerdo con el nivel
deingreso y el periodo amplio y actualizado. Existe evidencia empirica que
han relacionado |la deuda publicay larenta de recursos naturales, pero utilizan
otras metodologias, tal como Chengyonghui et al. (2023), que emplean un
estimador de rezago distribuido aumentado de seccion transversal y pruebas
de causalidad. Por su parte, Chen et al. (2024) analiza series de tiempos con
técnicas de cointegracion.

L os hallazgos contribuirdn no solo alaliteratura académica, sino tam-
bién alaformulacién de politicas que puedan mejorar la gestion de los ingresos
de los recursos naturales y la sostenibilidad fiscal en diferentes contextos
econdmicos. Con base en |os resultados, se propone implementar estrategias
diferenciadas segun las caracteristicas de cada economia, empezando por una
gobernanzatransparente y eficiente para gestionar adecuadamente |os ingresos
provenientes de los recursos naturales, estableciendo mecanismos claros de
rendicion de cuentas e invirtiendo en sectores estratégicos como la tecnolo-
gia, especialmente en las economias en desarrollo. Ademas, estos resultados
aportan al cumplimiento del objetivo 10 de los Objetivos de Desarrollo Sos-
tenible, especificamente en lograr mantener progresivamente el crecimiento
econdmico de las economias sin incurrir en endeudamiento.

Finalmente, el documento esta estructurado de la siguiente manera: en
la seccion 2, se presenta unarevision de laliteratura sobre estudios relaciona-
dos con la renta proveniente de recursos naturales, la deuda publicay demas
variables de control; en la seccidn 3, se ofrece una descripcion detallada de los
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datos y de la metodologia empleada en la investigacion; la siguiente seccion
se centra en la presentacion, analisisy discusion de los resultados obtenidos;
finalmente, se exponen las principales conclusiones y recomendaciones de
politica derivadas de los hallazgos del estudio.

2. REVISION DE LA LITERATURA

El exceso de deuda publica presenta problemas economicos y de sostenibilidad
paralos paises, sobre todo para aquellos con abundantes recursos naturales y
con limitado crecimiento economico. Una de | as caracteristicas de estos paises
ha sido el uso de |os recursos naturales como garantia soberana de deuda. Esta
investigacion se fundamenta en Prebisch (1962), quien se destaca por su preo-
cupacion sobre la dependencia de América Latina en la exportacion de recursos
naturales. El autor argumenta gque esta dependencia crea una vulnerabilidad
estructural que dificulta el desarrollo econémico sostenible y advierte sobre
|os efectos negativos de la volatilidad de |os precios de |os recursos naturales
y la tendencia hacia la deterioracion de los términos de intercambio, donde
los precios de los productos exportados por la region disminuyen en relacion
con |los bienes importados.

En este sentido, lavolatilidad de los commodities a nivel internacional
ocasiona serios problemas en la capacidad de pago de las obligaciones, por
lo que estos paises tienden aincrementar su riesgo en su sostenibilidad fiscal
(Sachs & Warner, 1997). Para entender estarelacion, se recogen estudios que
analizan larenta de recursos naturales con la deuda publica. Wang et al. (2023)
sostienen que existe unarelacion positiva entre estas dos variables, dado que
los paises con muchos recursos naturales tienden a ser atrapados en sobren-
deudamiento cuando |os precios estan en época de auge, 10 que genera que
obtengan mas préstamosy el uso de los recursos como garantia. No obstante,
si la deuda publica es utilizada para financiar la inversién publica en capital
humano e infraestructura, puede servir como promotor para el crecimiento
econdmico.

Ademas, Chengyonghui et al. (2023) consideran que la abundancia de
recursos naturales restringe las exportaciones, que a su vez estanca el creci-
miento economico, provocando que |a deuda publica suba constantemente,
situacion que se atribuye como la maldicion de los recursos naturales. Los
recursos naturales ofrecen acceso aliquidez y financiacion a bancos e institu-
ciones de crédito, permitiéndoles otorgar préstamos de manera mas eficiente.
Chen et al. (2024) realizaron un estudio para |os paises ricos en recursos
naturales, pero mas endeudados, y hallaron que la deuda publicainsostenible
disminuye el crecimiento econdmico y baja la competencia internacional,
debido a que sus ingresos dependen en gran proporcion de | 0s recursos natu-
rales. De hecho, Melinaet al. (2016) y Ampofo et a. (2023) afirman que, si la
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deuda publica se utiliza para financiar lainversion publica en capital humano
e infraestructura, tiende a potenciar el progreso y el desarrollo en las nacio-
nes. Olaoye y Olomola (2023) sefialan que la deuda publica es débilmente
sostenible y depende en gran medida de politicas prociclicas, especialmente
en |os paises ricos en recursos, |o que indica que las respuestas de politica
fiscal de los gobiernos son expansivas durante |as recuperaciones econémicas
y contractivas durante las recesiones.

En lamismadireccion, Raveh y Tsur (2020) concluyen que laganancia
inesperada en recursos naturales de USD 1 induce un aumento en USD 20.
Cuando los ingresos de un pais aumentan, lo hace también la capacidad de
endeudamiento, fendmeno que se intensifica cuando los gobernantes estan
cerca a periodos de elecciones, pues financian sus gastos a través de deuda
publica debido a su horizonte temporal reducido, lo que busca atraer mayor
numero de votantes a su favor. Chuku et al. (2023) sefialan que |os préstamos
gue realiza China alos paises africanos estan estrechamente garantizados con
los recursos naturales; estos prestamistas exigen esta condicion, y en el caso
de Africa, esto ocurre en aproximadamente 25 % de los acuerdos. Angola es
un caso extremo, donde cerca del 75 % de su deuda publica esta garantizada
por exportaciones de petroleo o incluso por futuros flujos provenientes de los
recursos naturales.

Existe una gran cantidad de literatura disponible que examinalos facto-
res que influyen en la deuda publica. Bartak et al. (2022) mencionan que para
los paises de la Organizacion parala Cooperacion y el Desarrollo Econémico
(OCDE) encontraron que €l coeficiente de Gini presenta efectos positivos en
la deuda publica, principalmente impulsados por el desempleo. Asimismo,
Carreray DelaVega (2021) encontraron que la desigualdad aumenta laratio
deuda publica-PIB, y destacan que una deuda publica es sostenible cuando
dicho financiamiento es destinado para aumentar el crecimiento econémico.
Ademas, indican que lasinstituciones politicas mas autoritarias estan asociadas
con una mayor deuda publica. No obstante, Borissov y Kalk (2020) sostienen
gue esta variable alargo plazo aumenta la desigual dad, porque genera mayor
poder adquisitivo en la poblacién mas ricay empobrece al resto. Por otro lado,
Jie (2020) encontré que no hay una asociacion positivaentre ladeuday la des-
igualdad del ingreso laboral; pero que esta tltima exige que los gobiernos se
endeuden, mientras que, cuando existe desigualdad en los ingresos de capital,
€S menos necesario que los gobiernos intervengan para contraer tal brecha.
Esta investigacion fue realizada para los paises de la OCDE, de 1970-2010.

En este sentido, Réhrs y Winter (2017) manifiestan que todos | os pai-
SEes son propensos a pasar por altos niveles de deuda publica después de una
crisis. Por tanto, si los gobiernos deciden disminuirla, se enfrentan a una
reduccion de bienestar, que afecta en mayor medida ala clase bagja. De igual
forma, Peruzzi et al. (2023) indican que las crisis financieras, la pandemia
de COVID-19 vy lacreciente desigualdad de ingresos impulsan de forma sig-
nificativa el aumento de la deuda publica. En consecuencia, Klein'y Winkler
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(2019) reconocen laimportancia de mantener niveles bajos de deuda publica,
dado que ello permite obtener tasas de crecimiento economico equilibradas
alargo plazo. Estos autores recomiendan aumentar |os impuestos sobre los
Ingresos o la progresividad de |os impuestos sobre |a renta para reducir la
desigualdad a corto plazo. Ademas, Chien y Wen (2019) concluyen que los
gobiernos limitan la desigualdad cuando financian el gasto publico a través
de impuestos, evitando asi incurrir en elevados niveles de endeudamiento.

Ayoub et a. (2024) resumen que anivel mundial las crisisfinancierasy
la presencia de COVID-19 provocaron una subida notoria de la deuda publi-
ca. Como resultado, los esfuerzos realizados para enfrentar la desigualdad,
desempleo y pobreza han sido borrados por acontecimientos inesperados,
manteniendo a los paises en un circulo vicioso de estancamiento econémico.
Este estudio fue realizado para los BRICS. En consecuencia, Gilbert y Gué-
nin (2024) argumentan que la deuda publica es un mecanismo que se utiliza
supuestamente para redistribuir la riqueza; sin embargo, un mayor endeuda-
miento genera mas oportunidades para el quintil masrico de la poblacion. Por
ello, defienden la aplicacion de medidas neoliberales, como |la reduccion del
gasto publico, laimplementacién de politicas de austeridad y |a privatizacion
de activos y servicios gubernamentales.

En cuanto alarelacion de la deuda publica con las exportaciones, Mor-
lin (2022) sostiene que la primera aumenta cuando el PIB y las exportaciones
se mantienen estables, dado que la tasa de crecimiento es mayor alatasa de
interés que debe cubrirse. Las exportaciones proporcionan divisas que permiten
a un pais pagar las importaciones de insumos y bienes de capital necesarios
para el crecimiento econdmico, otorgando liquidez para cubrir la deuda. Jalles
y Medas (2024) contradicen este resultado: indican que los bajos niveles de
exportaciones incrementan la deuda publica en el corto plazo. En estos casos,
los gobiernos recurren a la deuda publica para dinamizar |la economia; este
fendmeno se observé durante la pandemia de COVID-19, cuando muchos pai-
ses ya estaban endeudados, pero, ante la caida generalizada de los indicadores
economicos, tuvieron que asumir ain mas deuda. Los aumentos répidos de
endeudamiento generan efectos negativos sobre la recuperacion econdémica.

Cooray y Ozmen (2024) manifiestan que los gobiernos débiles, con una
calidad regulatoria fragil, corrupcion, bajo PIB y deuda publica, canalizan
una gran proporcion de los ingresos tributarios hacia actividades improduc-
tivas, lo cual incrementa ain mas el endeudamiento. Ademas, encontraron
gue en los pal’ses de la Unidn Europea la estabilidad politicay el control de
la corrupcion reducen la deuda publ ica. Por otro lado, Alsamaraet al. (2024),
en su estudio ejecutado en los paises de Medio Oriente y el norte de Africa
(MENA), concluyen gue la deuda publica se debe mantener en umbrales bajos
paraimpulsar el crecimiento econémico através del comercio internacional.
Recomiendan inversiones en proyectos de alto rendimiento que generen mayor
nivel de exportaciones, de tal manera que se evite el sobrendeudamientoy se
cree un circulo econémico positivo.
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Continuando con el andlisis de trabajos investigativos, se incluyen a
aguellos que han relacionado la deuda publica con el desempleo. Ux0 et al.
(2024) destacan que, antes de la crisis inmobiliaria, la tasa de desempleo en
Espafia se encontraba cercana al promedio de |la Unién Europea (UE); sin
embargo, en 2022, tras la pandemia, alcanzo el 12,9 %, cifra que duplicé la
media europea. L os autores consideran que se deben realizar reformas fiscales
y aumentar la inversion publica a través del endeudamiento publico, con la
finalidad de mantener un crecimiento economico sostenible. De igual forma,
Cooray y Ozmen (2024) miden el efecto del desempleo en la deuda publicaa
través de regresiones cuantilicas paralos paises de UE. Obtienen coeficientes
negativos significativos en los cuantiles inferiores, 10 que indica que paises
con mayores niveles de endeudamiento presentan niveles de desempleo méas
bajos, y sugieren promover el comercio internacional, puesto que, através de
las exportaciones, se generan plazas de empl eo.

Dias (2017) sostiene que la crisis financiera de 2008 presentd un impacto
evidente anivel mundial, afecté de forma brusca a Grecia, Irlanda, Portugal y
Espaiia, que se vieron obligados a solicitar asistencia financiera externa. Estos
paises tuvieron que aplicar rigurosas medidas de austeridad para corregir sus
desequilibrios en el empleo. Asimismo, Akalbeo et al. (2023) afirman que el
desempl eo es un problema macroecondémico especialmente en paises en desa-
rrollo, ya que, ademés de la falta de ingresos, provoca efectos colaterales como
depresion, baja autoestima y otros problemas de salud mental. Los autores
también sefialan que una proporcion significativa de los delitos es cometida
por personas desempleadas que viven en condiciones de pobreza, fenomeno
exacerbado por un crecimiento demografico que supera al crecimiento eco-
nomico. En este contexto, |0s gobiernos deben buscar estrategias para reducir
el desempleo, ya sea mediante |a descentralizacion fiscal o através del uso
eficiente de la deuda publica.

Desde el punto de vistade Shang y Saffar (2023), en Hong Kong latasa
desempleo mas alta se registro en la pandemia, donde |os prestamistas locales
desconfiaban de otorgar préstamos a personas de | 0s sectores mas vulnerables,
lo que generd un circulo vicioso en el que lafalta de financiamiento impediala
recuperacion economica. Por su parte, Irandoust (2023) describe que, debido
al alto nivel de desempleo, |os gobiernos han sentido la presion de desarrollar
programas de seguridad social y plantear iniciativas para ayudar a la clase
baja, con el fin de abordar los fallos del mercado laboral. De manera similar,
Chletsos y Sintos (2023) relatan gque las condiciones impuestas por el FMI,
asociadas a programas de deuda publica, presentan efectos negativos sobre el
empleo, ya que les exige alos gobiernos la privatizacion de empresas estata-
les, la liberalizacion comercial y financiera, la desregulacion econémica, la
politica socia y las reformas del mercado laboral, o cua puede agravar los
problemas de empleo tanto en el corto como en el largo plazo.

Por otra parte, Tsvirko (2022) sefiala que la tecnologia contribuye de
distintas formas a |la deuda publica: mejora la cobertura y calidad de los
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datos, contribuye a una mayor puntualidad y transparencia en lainformacion
publicay fortalece latoma de decisiones vinculadas al endeudamiento. Ade-
mas, permite generar crecimiento econdémico en el largo plazo. Azikin et al.
(2024) sostienen que la tecnologia puede incrementar la deuda publica en el
corto plazo cuando se la financia; sin embargo, su impacto depende del tipo
de gestion implementada, dado que en el largo plazo tiende areducir la deuda
gracias al aumento de la productividad y de los ingresos fiscales. Geelen et
al. (2022) sefialan que lainnovacion depende en gran medida de la financia-
cion através de deuda, y esto a su vez provoca crecimiento a nivel agregado.
Finalmente, Croce et al. (2019) argumentan que |los paises con alto nivel de
I+D estan expuestos mayor endeudamiento, y que tienen mayor posibilidad
de percibir rendimientos mas altos en comparacion a los que invierten menos
en tecnologia.

3. MATERIALESY METODOS

3.1. Datos

L os datos fueron recopilados del World Development Indicators (WDI) del
Banco Mundial (2024). Latabla 1 recoge |las variables utilizadas para el cum-
plir el objetivo de lainvestigacion; en ella se detallan la variable dependiente,
independiente y de control, con su respectiva abreviatura.
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Tabla 1. Descripcion de las variables del modelo

Variable Descripcion Medida
Suma de la deuda publica a largo plazo
. Deudaplblica  con garantia publica, ladeudaprivada
Dependiente DP no garantizada, el uso del crédito del % PIB
FMI y la deuda a corto plazo
Renta de Suma de larenta del petroleo, larenta
. recursos del gas natural, larenta del carbén 0
Independiente naturales (duro y blando), larentamineral y la % PIB
RN renta forestal.
Suma del valor agregado bruto de
Crecimiento todos los productores residentes en
economico la economia més |os impuestos sobre % PIB
CE; los productos menos |os subsidios no
incluidos en el valor de los productos.
Proporcion de la poblacion activa que
no tiene trabajo, pero que buscatrabgjo %
Desempleo - : : .
DS, y e;tg qllsponlble para .reallzarlo. Las Pot_JI acion
definiciones de poblacion activay activa
desempleo difieren segun el pais
Control Gastos corrientes y de capital (publico
Gastoen|+D vy privado) en trabajo creativo realizado
. " . % PIB
TEC; sistematicamente para incrementar los
conocimientos.
Mide hasta qué punto la distribucion
del ingreso (o, en algunos casos, €l
gasto de consumo) entre individuos
Desioual dad u hogares dentro de una economia se )
GINIg-t aleja de una distribucion perfectamente  Indice 0-1

equitativa. Asi, un indice de Gini de
0 representa una equidad perfecta,
mientras que un indice de 100
representa una inequidad perfecta.

Nota: Las variables han sido seleccionadas por el autor de acuerdo con la influencia que presentan frente a

la deuda publica.

Fuente: Banco Mundial (2024)

Elaboracién: autora

La presente investigacion se desarrolla a través de un model o de datos
panel balanceado para 117 paises, clasificados de acuerdo con su nivel de
ingreso, en el periodo 1995-2022. Este tipo de datos, al combinar tiempo y
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espacio, permite analizar una mayor cantidad de informacion, incrementar
la variabilidad, reducir la colinealidad entre variables, aumentar |os grados
de libertad, y, por ende, mejorar la eficiencia estadistica. En el anexo A se
presentan | os paises considerados en el estudio; debido aladisponibilidad de
informacion, el analisis se realizo exclusivamente con 117 paises en dicho
periodo.

En este marco, latabla 2 presentalas principal es estadisticas descriptivas
de las variables empleadas para la model acion econométrica. L as estadisticas
de asimetria y curtosis representan la distribucion que sigue el conjunto de
datos, mientras que el estadistico de Jarque-Bera sugiere rechazar |a hipotesis
nula de la distribucion normal de las variables. Este andlisis preliminar pro-
porciona argumentos a favor del uso de métodos no lineales, 10 que motiva
la estimacion mediante regresiones cuantilicas. Adicionalmente, el andlisis
de correlacion permite prever el grado de asociacion entre las variables de
estudio, que denotan significancia al nivel del 1 %.

Tabla 2. Estadisticos descriptivos

Variable DP RN CE DS TEC GINI
M ean 56,17 5,46 2,40 8,40 0,79 29,41
St. Dev. 50,84 8.84 4,95 6,21 0,90 12,95
Min. 0,48 -0,002 5519  -12.28 0,001 1
M ax. 741,16 65,32 81,36 72,21 5,76 89,82
Kurtosis 2,95 3,44 3,49 230 3,53 4,26
Skewness 3,27 2.79 0,59 1,86 1,86 -1,47
‘éae;‘;”e 19,44%**  19,65¢**  12,53***  873%  1500%**  20,30%**

Correlation - 0,01 0,10*** 0,004 0,07*** -0,05* **

Nota: *** representa 1 % nivel de significancia.

Latabla 3 describe la prueba de multicolinealidad de las variables del
modelo. Esta prueba contribuye a la estimacion de un modelo econométrico
insesgado y obtencion de resultados eficientes y significativos. En este caso,
se evidencia que los valores del factor de inflacion de varianza (VIF) son
inferiores adiez; por tanto, se descarta la presencia de multicolinealidad entre
las variables explicativas del modelo.
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Tabla 3. Estadistica VIF

Variable VIF UVIF
RN 1,10 0,9062
CE 1,01 0,9919
DS 1,02 0,9829
TEC 1,13 0,8856

GINI 1,01 0,9900

Por consiguiente, en lafigura 1 se aprecialatendenciade las variables
utilizadas en el modelo anivel global y por grupos de paises (desarrollados y
en desarrollo). Se visualiza latendencia de cada variable, o que nos permite
comparar las diferencias que existen de acuerdo con el tiempo y al ingreso.
Ademas, dichas variables se mueven de manera simultanea para cada grupo
de paises.

Figura 1. Evolucion delasvariables utilizadas en el modelo

308



3.2. Metodologia

Para analizar el efecto de los recursos naturales sobre la deuda publica, se
especifica el siguiente modelo:

DP;; = f(RN;, CE;;, DS;;, TEC,;, GINI;)

Donde DP;; es |la variable dependiente (deuda publica), mientras que
RN;; eslavariable independiente principal (renta de los recursos naturales).
Las demas variables corresponden a los principales factores que explican
la deuda publica; asi CE;;, DS;;, TEC;:, GINI;; representan el crecimiento
econémico, el desempleo, latecnologiay la desigualdad, respectivamente. A
partir de la ecuacion 1, la ecuacion 2 presenta el modelo econométrico utili-
zado en el estudio:

DP;; = po + @1RNy + 02CEj + ¢3DSi + 04 TEC 4+ o5 GINL; + 1y

Enlaecuacion2,i=1,...,Nyt=1,...,T denotan |la especificacion
de la seccion transversal y la dimension temporal, respectivamente. Los paré-
metros ¢o y n;; describen el término de interseccion y el término de error.

El proceso econométrico de estainvestigacion se divide en cinco etapas.
Primero, se evalUa la dependenciatransversal (CD) con |la prueba de Pesaran
(2015). Luego, se determinael orden de integracion de las variables utilizando
las pruebas de raiz unitaria CIPS de Pesaran (2007) y HS de Herwartz y Sie-
denburg (2008). Posteriormente, se evalta la cointegracion entre las variables
con las pruebas de McCoskey y Kao (1998), Pedroni (2004) y Westerlund
(2007). En la cuarta etapa, se estiman |las elasticidades a largo plazo mediante
la regresion cuantil de Powell (2022). Finalmente, se determina la direccion
de causalidad utilizando la prueba de panel de Dumitrescu y Hurlin (2012).
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Figura 2. Proceso econométrico empleado durante el estudio

Elaboracién: autora

La literatura destaca la dependencia transversal (CD) como un punto
de partida esencial en el andlisis de datos de panel (Chudik & Pesaran, 2013).
L os paises incluidos en este estudio estan interconectados debido a procesos
globales—como alianzas y comercio internacional—, 10 que permite que los
shocks en |as variables macroeconémicas de una nacion afecten aotras (He et
a., 2024; Li et al., 2024). Por lo tanto, es fundamental verificar la presencia
de CD en las series del modelo. En este estudio, se utilizo la prueba CD de
Pesaran (2015) para examinar la interdependencia transversal en el conjunto
de observaciones presentadas en |a ecuacion 3.

N-1x~N -
CD = \/ % (Zi:1 Zj:z’—H pij)
~ N(0,1)

Donde la hipétesis nula indica la ausencia de dependencia transversal,
mientras que la hipotesis alternativa sefiala la presencia de dicha dependencia.
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Laevidenciaempirica que analizala CD revela que | as series del mode-
lo presentan dependencia en las secciones transversales. Por o tanto, no se
pueden utilizar pruebas de raices unitarias tradicionales para determinar €l
orden de integracion de | as series, ya gque estas no consideran la CD. En con-
secuencia, se emplean pruebas de raiz unitaria de segunda generacion que
abordan esta cuestion, como la Pesaran (2007) y la prueba HS desarrollada

por Herwartz y Siedenburg (2008). Las ecuaciones 4 y 5 desarrollan la prueba
CIPS que abordala CD.

AWy = i+ BiZig1+7iW i1+ 2 qwaAW g+ 37 waAW i1 + it

Donde las estadisticas para la prueba CIPS se expresan de la siguiente
manera:

CIPS = N' ¥ CDF;

Donde CDF; denota Dickey-Fuller aumentado en seccion transversal
(CADF).

En latercera parte de la estrategia econométrica, unavez determinadas
las propiedades estacionarias de las series, es fundamental evaluar si existe
una relacion de equilibrio a largo plazo. Para ello, se utilizan dos pruebas
de primera generacion: la prueba de McCoskey y Kao (1998) y la prueba de
Pedroni (2004). Para mayor robustez, se incorporala prueba de cointegracion
propuesta por Westerlund (2007), que elimina el problemade laCD eincluye
un mecanismo de bootstrap para realizar multiples repeticiones en la prueba
de cointegracion (Persyn y Westerlund, 2008). Las pruebas del grupo medio
(G:y G,) consideran la hipétesis alternativa de al menos unarelacion alargo
plazo, mientras que las pruebas de panel (P; y P,) consideran la cointegracion
dentro del panel como hipétesis alternativa.

Una vez confirmada la relacion de cointegracion, para determinar las
elasticidades de las covariables sobre |a deuda publica, se utiliza el enfoque
de regresiones cuantilicas, inicialmente desarrollado por Koenker y Bassett
(1978). A diferencia de las regresiones tradicionales, este enfoque permite
flexibilidad en la pendiente y determinala existencia de efectos heterogéneos
en la muestra, capturando el efecto para cada cuantil y evitando el problema
de sesgo de especificacion (Liu et al., 2023). En este contexto, se emplea el
enfoque de regresién cuantil propuesto por Powell (2022), que permite deter-
minar los efectos de |la varianza heterogénea sobre la deuda publica, cuya
expresion se presenta en la ecuacion 6.

Q(Yit|zit) = ziuB(T) + i V7 € (0,1)

3n

(4)

(5)

(6)



Enlaecuacion 6, Q(y;: | z;;) determinala deudapublicaen los diferentes
cuantiles . z;;8(7) €S un vector que contiene el efecto de las variables regresoras
definidas en la seccion antes de |os cuantiles, mientras que v+ capturala sensi-
bilidad de |a deuda publica provocada por las covariables. A; recoge el efecto
fijodel pais(i =1,2,3,...,117) en el periodo ¢t = 1995 ,.. ., 2022. A partir de
la ecuacion 6, la especificacion estimada del model o para estainvestigacion se
expresa como:

Qop, (7| Xit) = ag + 01;RNy + a2,CEj + a3,DS;; + a4, TECy; + a5, GINI; + 6i

Por tanto, el efecto de las variables explicativas depende del cuantil,
pero no del efecto fijo de cada pais. Esto se define de la siguiente manera:

fglﬁg Eszl Z:{ﬂ Zzzil <ka7'k (’Yit — i — Xjw <Tk> )) +0 Zf\il il

Donde, k=r711,79,73,...,Tn; t=1995,1996,1997,...,2022 ;
i=1,2,3,...,117; XTI esel conjunto de variables expllcatlvas ka repre
senta IafunC| on de perdlda de los cuantiles, y W}, es la ponderacion para
cuantiles.

Una de las consideraciones particulares de los modelos de datos de
panel es la necesidad de especificar la heterogeneidad entre las secciones
transversales (Chudik & Pesaran, 2013). En este contexto, se utilizala prueba
de causalidad de panel propuesta por Dumitrescu y Hurlin (2012), debido a
su capacidad para abordar |a dependencia transversal y el problema de hete-
rogeneidad. Esta prueba sigue la regresion presentada en la ecuacion:

k k
Yio = + Yr %( )yi,t—k +Y N 5§ )Xi,t—k + €t

DondeK e Nt K e N*; 8; = B .,5 2 a; indicad termlnocons
tante; f ) es el coeficiente asociado al r agok:dela arlabledependlente yﬁ

el coeficiente del rezago k de las variables independientes. Las hipétesis nulas y
alternativas se definen como:

H() . 5,, =0
,BZZO\V/Zzl,,Nl
H1 : .
,Bi%OVZ:Nl-i—].,...,N
La hipotesis nula sostiene que existe una causalidad de Granger homo-

génea en todos los paises, mientras que la hipétesis alternativa indica que al
menos una relacion causal esta presente en los datos del panel.
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4. RESULTADOSY LIMITACIONES

L os model os de datos de panel suelen experimentar el problema de la depen-
denciaen las secciones transversales (CD), que, si ho se aborda adecuadamente,
puede llevar a resultados ineficaces, sesgados y erroneos (Ng et al., 2020).
En este contexto, la tabla 4 presenta |os resultados de la prueba CD de Pesa-
ran (2015). Los resultados permiten rechazar |a hipotesis nula de no presencia
de dependencia en las secciones transversales, con un nivel de significancia
estadistica del 1 %. Esto revela que cualquier shock en una unidad transver-
sal podria afectar indirectamente a otra seccion transversal. Este hallazgo
es crucial para la aplicacion de las pruebas subsiguientes, ya que subraya la
importancia de utilizar métodos que consideren la CD en las estimaciones.

Unavez establecidala presencia de dependencia en las secciones trans-
versales en el modelo, se evalud la estacionariedad de |as variables mediante
dos enfoques: la prueba de raiz unitaria CIPS de Pesaran (2007) y la prueba
HS de Herwartz y Siedenburg (2008). Ambas pruebas permiten determinar la
raiz unitaria en presencia de CD. Los resultados indican que, en niveles, las
variables DP (deuda publica) y RN (renta por recursos naturales) presentan
raiz unitaria segun la prueba CIPS. Sin embargo, al evaluar en segunda dife-
rencia, todas las variables resultan estacionarias o no presentan raiz unitaria,
con un nivel de significancia del 1 %. Por otro lado, la prueba HS muestra
gue la mayoria de las variables tienen raiz unitaria en niveles, a excepcion
del CE y GINI. En segunda diferencia, todas las variables son estacionarias.
Estos resultados confirman que todas las variables son estacionarias en su
segunda diferencia, es decir, el orden de integracion de las variables es 1(2).
Estos hallazgos estan en linea con lo evaluado por Chengyonghui et al. (2023),
Li et al. (2024) y Tiwari et al. (2024), quienes también analizaron variables
del modelo en presencia de CD.
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Tabla 4. Prueba de CD y prueba deraiz unitaria de segunda generacion

Herwartz and

CIPS .
Variables CDtest p-value Siedenburg (2008)
L evel e L evel e
difference difference
DP 383,75%** 0,00 -1,74 -5,03*** 2,15 -2,26%**
RN 347,84 %** 0,00 -1,94 -5,84 %% 0,29 -2,21%**
CE 196,65* * * 0,00 -3,60***  -6,04*** -1,44* -1,78**
DS 374,35%** 0,00 -2,38*%**  _5 80*** 0,21 -2,39%**

TEC 368,84 % 0,00 -2,12%* -5,64*** -0,53 -2, 72 %%
GINI 396,31*** 0,00 -3 72***  -6,01*** -2,34***  -3,52***

Nota: *** ** y * representael 1%, 5%y 10 % nivel de significancia respectivamente.

Con base en los resultados de las pruebas de raiz unitaria presentadas
anteriormente, que establecen que las variables tienen un orden de integra-
cion 1(2), es necesario verificar larelacion alargo plazo entre las series. Para
analizar si las series presentan unarelacion de equilibrio alargo plazo, el ana-
lisis se divide en dos partes. En la primera, se emplearon dos pruebas que no
incorporan la CD: la prueba de cointegracion de McCoskey y Kao (1998) y la
prueba de Pedroni (2004), cuyos resultados se presentan en latabla 5. Segun
la prueba de cointegracion de McCoskey y Kao (1998), se puede rechazar la
hipotesis nula de no cointegracion con un nivel de significancia estadistica del
1 %. De igual manera, la prueba de Pedroni (2004) muestra que | as estadisticas
bidimensionales, intradimensionales y entre dimensiones permite rechazar la
hipotesis nula de no cointegracion a un nivel de significancia estadistica del
1 %. Estos resultados demuestran claramente |a existencia de una conexion a
largo plazo entre laDP'y sus covariables.

Dado que las pruebas de cointegracion tradicionales no consideran la
CD, es decir, no tienen en cuenta la interdependencia econdmica de |os pai-
ses debido afactores globales y comunes, como las politicas internacionales,
el comercio y la globalizacién, 1o que puede llevar a estimaciones sesgadas
e ineficientes, se emplea la técnica de cointegracion de segunda generacion
de Westerlund (2007) para abordar esta limitacion y dar mayor robustez a
los resultados. Esta técnica considera la CD mediante la incorporacion de
un bootstrap. Los resultados de la prueba indican cointegracién entre la DP
y las variables independientes, tanto en la prueba de medias de grupo (Gt y
Ga) como en la prueba de panel (Pt y Pa). En concreto, las pruebas utilizadas
para el andlisis de cointegracion sugieren que las variables de estudio tienen
un movimiento conjunto alo largo del tiempo.
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En este sentido, a pesar de las fluctuaciones a corto plazo entre larenta
de RN y laDP, existe unarelacion de largo plazo entre estas variables. Esto se
debe a que las administraciones de |os paises, através de politicas, tienden a
gjustar ladeuday el uso de larenta de |os recursos naturales para mantener una
relacion equilibradaalo largo del tiempo. Ademas, |os gobiernos dependientes
de los recursos naturales ajustan sus politicas fiscales y de deuda en funcion
de los ingresos provenientes de estos recursos. Estos resultados coinciden
con los hallazgos de Ampofo et al. (2021), quienes destacan una relacion de
cointegracion entre los recursos naturales y la deuda publica a largo plazo.
Asimismo, alargo plazo las economias que fomenten politicas de innovacion
tecnologicay lainfraestructuradigital pueden contribuir aun equilibrio en el
manejo de la deuda. Ademas, |os niveles sostenidos de deuda pueden influir
en la capacidad de invertir en tecnologia.

En el caso de las variables desempleo (DS) y GINI, estas se gjustan
mutuamente con la deuda pablicaalo largo del tiempo, reflejando unarelacion
de interdependencia crucial paralaestabilidad econdmicay social alargo pla-
zo. Sin embargo, estas variables flucttan en torno al crecimiento econémico.
Es decir, a largo plazo, las politicas econémicas y sociales deben gestionar
eficazmente la renta de los RN, promover el desarrollo tecnolégico y reducir
los niveles de desempleo y desigualdad para fomentar un crecimiento sostenido
y equilibrado, ademas de gestionar |a sostenibilidad de la deuda publica. Un
crecimiento econémico fuerte ayuda a gestionar y reducir la deuda, mientras
gue mantener la deuda en niveles manejables puede crear condiciones favo-
rables para el progreso econdmico. Esto es consistente con la afirmacién de
Ramzan et al. (2023), quienes sefialan que en las economias desarrolladas
existe una conexion de equilibrio a largo plazo entre el crecimiento econé-
mico y la deuda publica. Ademas, Geelen et al. (2022) y Ayoub et al. (2024)
sefialaron una relacién de cointegracion a largo plazo de la deuda publica,
respecto alainvestigacion y desarrollo (TEC, en el modelo) y la desigualdad,
respectivamente.
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Tabla 5. Resultados de cointegracion a largo plazo

Test Statistic Value Robust
p-value
Gt -2,45 0,00* **
Westerlund panel Ga -6,18 0,92
cointegration Pt -15,31 0,00% **
Pa -4,00 0,74
Statistic Within
Panel v-statistic -7,87 0,00***
Panel rho- statistic 10,40 0,00***
Panel t-statistic -65,82 0,00***
Pedroni panel Panel adf-statistic -36,58 0,00 **
cointegration -
Statistic Between
Group rho- statistic -6,84 0,00***
Group t-statistic -76,67 0,00***
Group ADF- * % %
statistic -29,89 0,00
Dickey-Fuller -31,12 0,00***
Kao panel gggkmenéetllll -15,39 0,00***
cointegration Crey-rulier
Unadjusted Dickey 182,59 0,00%**
Fuller

Nota: *** representa 1 % nivel de significancia.

Unavez establecida la relacion de cointegracion entre las variables de
estudio, se aplico el enfoque de regresion cuantil propuesto por Powell (2022)
para determinar las elasticidades a largo plazo de la renta por RN, CE, DS,
REC y GINI en relacion con laDP. A diferencia de las técnicas tradicionales
de regresion, como |os minimos cuadrados ordinarios (OLS), que estiman el
promedio condicional de la DP en funcion de las covariables del estudio, la
regresion cuantil permite explorar como estas relaciones pueden variar en
distintos puntos de la distribucion, tales como en los cuantiles bajos (bajo
nivel de deuda publica) y altos (alto nivel de deuda publica). Los resultados
obtenidos mediante el método de Powell (2022) se presentan en la tabla 6,
tanto para el panel completo como para los grupos de paises clasificados en
desarrollados y en desarrollo segun su nivel de ingreso. Es importante destacar
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que, al referirse al panel global, se consideran los 117 paises del estudio en
su totalidad, sin desagregar ni clasificar adicional mente.

Los resultados de la prueba indican que un aumento en la renta pro-
veniente de los RN tiende a reducir la DP en el panel global, tanto en paises
desarrollados como en desarrollo, con una significancia estadistica del 1 %.
Sin embargo, la relacion entre estas dos variables no es uniforme alo largo
de ladistribucion de la DP. En el panel global, |arenta de los RN disminuye
la DP desde el primer hasta el séptimo cuantil aun ritmo creciente, aunque la
magnitud de larelacion disminuye en los cuantiles octavo y noveno.

Por ejemplo, en los cuantiles segundo y tercero, un incremento en la
rentade los RN reducelaDPen -0,106 y -0,120, respectivamente. En contraste,
en los cuantiles sexto y séptimo, la reduccidn es méas pronunciada, alcanzando
-0,135y -0,190, respectivamente. Sin embargo, en |os cuantiles octavo y nove-
no, la magnitud de la relacion disminuye a -0,189 y -0,177, respectivamente.

Estos resultados sugieren que, aungue larenta de |os recursos naturales
reduce la deuda publica, su incidencia es mayor en los niveles altos de deuda
publica. Ladisminucion en lamagnitud de larelacion en los cuantiles octavo
y hoveno podria sefialar la presencia de un efecto umbral en larelacion entre
estas dos variables. Ademas, es crucial examinar cOmo se manifiesta esta
relacion en los distintos grupos de paises, ya que 10s procesos econdmicos,
socialesy tecnol 0gicos derivados de la renta de | os recursos natural es pueden
variar significativamente entre contextos.

En las economias desarrolladas se observa unarelacién asimétrica entre
larentade los RN y la DP. En el primer y segundo cuantil, la DP disminuye
en -0,091 y -0,120, respectivamente. En el tercero, la magnitud de la dismi-
nucion se reduce a -0,066 y luego aumenta hasta el octavo cuantil, donde la
DP disminuye en -0,225. Posteriormente, en el noveno, la disminucion es de
-0,189. Este patron no lineal sugiere que la magnitud de la reduccion de la
DP por parte de larenta de los RN es mayor cuando |la DP es baja (primer y
segundo cuantiles) y cuando la DP es alta (séptimo y octavo cuantiles).

Estos resultados indican que, en las economias desarrolladas, |arentade
los RN se utiliza en funcién de los niveles de deuda, invirtiéndose en sectores
estratégicos como el capital humano y la tecnologia. Esta estrategia permite
controlar los niveles altos de deuda alargo plazo de manera mas efectiva, siem-
prey cuando no se excedan los niveles de deuda 6ptimos. Estos hallazgos estan
en consonancia con lo expuesto por Huang et al. (2023), Melinaet al. (2016)
y Ampofo et a. (2023), quienes sostienen que, si 10s ingresos derivados de
los RN se utilizan para financiar la inversion publica en capital humano e
infraestructura, y se acomparian de una buena calidad institucional, las naciones
tienden a progresar y reducir sustancia mente sus niveles de endeudamiento.

En los paises en desarrollo, los resultados difieren de las economias
desarrolladas. Del primer al sexto cuantil, un aumento de larenta de los RN
disminuye los niveles DP con un nivel de significancia del 1 %. Sin embar-
go, en los cuantiles superiores (séptimo, octavo y noveno), la renta por RN
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aumentala DP, y lamagnitud del efecto es mayor. Por g emplo, en |os primeros
dos cuantiles, cuando larenta de los RN aumenta, la DP disminuye en -0,076
y -0,077, respectivamente. Mientras que, en los cuantiles séptimo y octavo,
un aumento de la renta de los RN incrementa los niveles de DP en 0,080 y
0,192, respectivamente.

Este comportamiento sugiere que, en las economias en desarrollo, cuan-
do el nivel de deuda es bajo o moderado, la renta de los RN se utiliza para
pagar la deuda existente o para inversiones que mejoran la economiay redu-
cen la necesidad de endeudamiento. Sin embargo, cuando |a deuda es alta 'y
dadalavolatilidad de las materias primas, |la renta de los RN se utiliza como
garantia para generar mas deuday pagar la deuda anterior, |0 que incrementa
la deuda a largo plazo y crea un circulo vicioso.

Asimismo, factores como la gobernanza, la estabilidad politicay la
calidad institucional influyen en como se utilizan los ingresos de los RN.
Ampofo et a. (2021) encuentran un vinculo negativo entre larentadelos RN
y laDP acorto plazo en economias en desarrollo ricas en recursos naturales;
sin embargo, advierten que una dependencia excesiva de estos recursos puede
af ectar negativamente la sostenibilidad de la deuda publica. De manera similar,
Goesy Kaplan (2024) sefialan que, en Ameérica Latina, |0os ingresos provenien-
tes de los auges de materias primas no se utilizan parafinanciar el desarrollo,
sino que se emplean como garantia para aumentar el endeudamiento. Ademas,
la volatilidad inherente a estos recursos genera dificultades estructurales que
obstaculizan el desarrollo econémico.
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Tabla 6. Resultados de la estimacién de regresion cuantil de panel
Cuantiles RN CE DS TEC GINI
Panel completo
10th -0,106*** -0,185%** 0,110*** 0,888 *** -0,0003
[0,000] [0,000] [0,000] [0,000] [0,762]
20th -0,106*** -0,182%** 0,107*** 0,864 *** -0,0001
[0,000] [0,000] [0,000] [0,000] [0,936]
30th 0,120*** -0,187*%* 0,103*** 0,914*** 0,0001
[0,000] [0,000] [0,000] [0,000] [0,899]
aoth -0,113*** 0,185%** 0,091*** 0,836%** 0,0003
[0,000] [0,000] [0,000] [0,000] [0,635]
5oth -0,112%** -0,201*** 0,128%*%* 0,870%** -0,001
[0,000] [0,000] [0,000] [0,000] [0,290]
60th -0,135*** -0,196*** 0,105*** 0,869%** -0,0003
[0,000] [0,000] [0,000] [0,000] [0,621]
Zoth -0190* ** -0,205*** 0,123*** 0,999 * -0,0001
[0,000] [0,000] [0,000] [0,000] [0,787]
goth -0189%** -0,210%** 0,136*** 0,741*** 0,002%**
[0,000] [0,000] [0,000] [0,000] [0,000]
9th -0,177*** -0,211%** 0,141*** 0,952*** 0,002***
[0,000] [0,000] [0,000] [0,000] [0,000]
Developed countries
10th -0,091*** -0,277*** 0,318%** 0,326 -0,005**
[0,005] [0,000] [0,000] [0,214] [0,019]
soth -0,120%* -0,272%** 0,341*** 0,690% * * -0,004***
[0,069] [0,000] [0,000] [0,001] [0,008]
30th 0,066* * -0,242*** 0,280%** 0,329 -0,004***
[0,013] [0,000] [0,000] [0,186] [0,001]
A0th -0,066* ** -0,233*** 0,282%** 0,404 * -0,004***
[0,001] [0,000] [0,000] [0,047] [0,000]
Eoth -0,077* -0,229%** 0,413*** 0,807%** -0,004***
[0,064] [0,000] [0,000] [0,000] [0,002]
60th -0,077*** -0,283*** 0,350*** -0,049 -0,006***
[0,003] [0,000] [0,000] [0,814] [0,003]
20th -0,170*** -0,240*** 0,579*** 0,532*** -0,005***
[0,000] [0,000] [0,000] [0,000] [0,000]
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80th -0,225*** -0,257*** 0,535*** 1,033*** -0,006* **
[0,000] [0,000] [0,000] [0,000] [0,000]
90th -0,189%** -0,241*** 0,619*** 0,840%** -0,007***
[0,000] [0,000] [0,000] [0,000] [0,000]
Developing countries
10th -0,076*** -0,175*** 0,068*** 1,300*** 0,002* **
[0,007] [0,000] [0,000] [0,000] [0,029]
20th -0,077*** -0167*** 0,061*** 1,260*** 0,003***
[0,007] [0,000] [0,005] [0,000] [0,008]
30th -0,091* ** -0,176*** 0,081%** 1,195*** 0,003***
[0,000] [0,000] [0,013] [0,000] [0,008]
40th -0,086%*** -0,158%*** 0,057*** 1,268%%** 0,003* **
[0,010] [0,000] [0,004] [0,000] [0,006]
5oth -0,076*** -0,177*** 0,071*** 1,283 %% 0,002* **
[0,000] [0,000] [0,000] [0,000] [0,006]
60th -0,079*** -0,175*** 0,064* ** 1,264*** 0,002*
[0,001] [0,000] [0,000] [0,000] [0,041]
20th 0,080%*** -0,173*** 0,075*** 1,309* ** 0,002*
[0,002] [0,000] [0,000] [0,000] [0,053]
80th 0,192*** -0,179*** 0,043*** 1,412%** 0,002* **
[0,000] [0,000] [0,000] [0,000] [0,000]
90th 0,190* ** -0,159* ** 0,096* * * 1,356%** 0,002* **
[0,000] [0,000] [0,000] [0,000] [0,000]

Notas. ***, ** y * representael 1%, 5% y 10 % nivel de significancia respectivamente. L os valores entre
corchetes representan los p valores.

Dentro de las variables de control, se observa que el crecimiento econo-
mico esta negativamente asociado con la deuda publica en todos |os cuantiles,
con unasignificancia estadisticadel 1 % tanto en el panel global como en los
dos grupos de paises. En las economias desarrolladas, aunque el crecimiento
econdémico contribuye alareduccion de la deuda pablica, la magnitud de esta
relacion muestra una variabilidad significativa a lo largo de la distribucion
de cuantiles. En los primeros dos cuantiles, el efecto negativo del CE sobre
laDPesde-0,277y -0,272, respectivamente. Esta magnitud se reduce en los
cuantiles tercero, cuarto y quinto, con valores de —0,242, —0,233 y —0,229,
respectivamente. En el sexto cuantil, se observala mayor magnitud del efecto
negativo (—0,283), que posteriormente disminuye en los cuantiles séptimo,
octavo y noveno.
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Este patrén sugiere que, aungue el CE gjerce un impacto negativo gene-
ral sobre la DP, la magnitud de este efecto varia segun el nivel delaDP. Asi,
el CE contribuye a mejorar la sostenibilidad fiscal y a reducir la presion de
la deuda, aunque laintensidad de este efecto puede fluctuar debido afactores
estructurales, ciclicos, institucionales y politicos.

En las economias en desarrollo, |os resultados reflejan un patrén simi-
lar a de las economias desarrolladas, aungque con una menor intensidad del
efecto. Inicialmente, los beneficios del crecimiento econdmico benefician a
todos | os sectores de la economia hasta alcanzar un determinado umbral; sin
embargo, con el tiempo, estos beneficios tienden a concentrarse en sectores
especificos, debilitando la economia en general y conduciendo a un mayor
endeudamiento externo. La literatura indica que las economias de los paises
en desarrollo también estan sujetas a shocks externos que obstaculizan €l cre-
cimiento econdémico y que deben financiarse mediante deuda. Por ejemplo,
Heimberger (2023) resalta que la crisisdel euro y la pandemiade COVID-19
promovieron el aumento de |os niveles de deuda en las economias de la OCDE.
En los paises en desarrollo, el nivel de endeudamiento esta fuertemente influen-
ciado por politicas prociclicas, con politicas fiscales expansivas durante las
recuperaciones econémicas y contractivas durante las recesiones (Olaoye &
Olomola, 2023).

Por otra parte, los resultados revelan unarelacion positivay significa-
tiva entre el desempleo y la DP, tanto en el panel global como en los paises
desarrollados y en desarrollo. En particular, la magnitud del efecto es mayor
en |os paises desarrollados en comparacion con |os paises en desarrollo. En las
economias desarrolladas, laincidencia positiva del desempleo sobre la deuda
publica presenta valores de 0,318 y 0,341 en los dos primeros cuantiles. Este
efecto disminuye a 0,280 en el tercer cuantil y luego aumenta progresivamente
hasta alcanzar 0,619 en el noveno cuantil.

Estos resultados sugieren un patron no lineal en larelacion entre el des-
empleo y la deuda publica en las economias desarrolladas, donde el impacto
del desempleo en |a deuda es mas severo en los extremos de la distribucion
de ladeuda. A niveles mas altos de deuda publica, |a necesidad de gjustar las
politicas fiscales, |os programas de asistencia social y |os subsidios por des-
empleo intensifica aln mas |los niveles de deuda. Este fendbmeno también se
observa en las economias en desarrollo, donde la magnitud de |a asociacién
positiva entre desempleo y deuda publica es mas pronunciada en los extremos
de la distribucion de la deuda.

Por ejemplo, Ux0 et al. (2024) indican que, en Esparia, una economia
desarrollada, |a tasa de desempleo alcanzo el 12,9 % durante la pandemia, €l
doble del promedio de la UE. Esto llevé aun aumento de lainversién publica
gestionada a través de deuda. Ademéas, Simionescu y Cifuentes-Fabra (2023)
sefiala que, en México, el desempleo incrementd los niveles de pobreza, uno de
los principal es determinantes de la deuda a largo plazo. En resumen, tanto en
las economias en desarrollo como en las desarrolladas, el desempleo contribuye
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al aumento de la deuda publica debido a que los gobiernos financian la ayuda
social mediante endeudamiento.

El andlisis de regresion cuantil revela que la TEC tiene una incidencia
positiva y significativa sobre la DP a nivel del panel global. En los paises
desarrollados, se observa que, en los primeros tres cuantiles, la asociacion
entre TEC y DP no es significativa. A partir del cuarto cuantil, se presenta una
variabilidad significativay positivaalo largo de los diferentes cuantiles, con
la excepcidn del sexto cuantil, donde larelacion es negativa pero no significa
tiva. En el cuarto cuantil, un aumento en TEC esta asociado con un incremento
delaDP de 0,404. En el quinto cuantil, la magnitud del aumento de la deuda
es de 0,807. En el séptimo cuantil, el impacto es de 0,532, mientras que, en
los cuantiles octavo y noveno, las magnitudes son de 1,033 y 0,840, respec-
tivamente. Estos resultados sugieren que, tanto en los paises desarrollados
como en los en desarrollo con altos niveles de DP, la TEC puede exacerbar la
necesidad de endeudamiento, posiblemente debido ala presién adicional para
financiar innovaciones y desarrollos tecnol 6gicos.

En los paises en desarrollo, larelacion positivaentre TEC y DP se man-
tiene, con una magnitud del efecto mayor en los extremos de la distribucién.
En el primer cuantil, la magnitud es de 1,300, mientras que, en los cuantiles
octavo y noveno, los valores son de 1,412 y 1,356, respectivamente. Ademas,
en ambas categorias de economias, el impacto de la TEC no es inmediato,
y las inversiones en tecnologia no siempre se priorizan para mejorar la ges-
tion eficiente de la deuda. Estos hallazgos son consistentes con lo indicado
por Geelen et al. (2022) y Azikin et al. (2024), quienes sugieren que laTEC
puede incrementar la DP a corto plazo debido al aumento de préstamos. Sin
embargo, a largo plazo, la TEC tiende areducir la DP gracias a incremento
en la productividad y los ingresos fiscales que genera. Croce et al. (2019)
argumentan que los paises con altos niveles de inversion en investigacion y
desarrollo (1+D) estdn mas expuestos al endeudamiento, pero también tienen
una mayor probabilidad de obtener rendimientos mas altos en comparacion
con aquellos que invierten menos en tecnologia.

Finalmente, |los resultados revelan que el coeficiente de Gini tiene una
asociacion positivay significativa con la DP a nivel global en |os cuantiles
octavo y noveno. Esto indica que, anivel global, un aumento en la desigual -
dad de ingresos exacerba la DP cuando los paises presentan altos niveles de
endeudamiento. Sin embargo, en las economias desarrolladas, |os resultados
muestran una asociacion negativa entre el coeficiente de Gini y la DP. Ade-
mas, la magnitud de esta asociacion es mayor en los cuantiles extremos: en
el primer cuantil, un aumento en el Gini se traduce en una disminucion de
la DP de -0,005, mientras que, del segundo al quinto cuantil, la magnitud se
mantiene en -0,004. En los cuantiles sexto y octavo, el valor es de -0,006, y
en los cuantiles séptimo y noveno, la magnitud de reduccion es de -0,005 y
-0,007, respectivamente. En las economias en desarrollo, el coeficiente de
Gini muestra una incidencia positiva y significativa sobre los niveles de DP
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en toda la distribucién de la deuda, con una mayor magnitud (0,003) en los
cuantilesinferiores (segundo y tercer cuantil), mientras que, en el resto de los
cuantiles, la magnitud de la incidencia se mantiene en 0,002.

En el caso de las economias desarrolladas y con niveles bagjos de deuda
(cuantilesinferiores), el coeficiente de Gini tiene un impacto negativo sobrelos
niveles de endeudamiento, ya que estos paises tienen un mayor margen fiscal
y pueden implementar politicas redistributivas sin aumentar sustancialmente
la deuda publica. Ademas, |as economias desarrolladas son més diversificadas,
lo que reduce el impacto de la desigualdad en la deuda publica en los cuan-
tiles bajos. En las economias en desarrollo, la desigualdad |leva a una mayor
demanda de gasto social y servicios publicos, gestionados principal mente con
deuda. Altos niveles de deuda pueden limitar |a capacidad del gobierno para
implementar politicas redistributivas, exacerbando la desigualdad y su impacto
en ladeuda. Estos resultados contrastan con o sefialado por Klein (2017) y
Bartak et al. (2022), quienes afirman que, en las economias de la OCDE, la
creciente desigualdad incrementa la deuda publica y reduce el crecimiento
economico a traves de canales de inestabilidad sociopoliticay gastos publi-
cos relacionados con las transferencias sociales. Sin embargo, es importante
considerar que las economias desarrolladas mantienen bajos niveles de des-
igualdad, por lo que un shock en esta variable puede generar desequilibrios
significativos en la estructura econémica de estos paises.

Unavez establecida la direccion y significancia de la incidencia de la
renta de los RN, CE, DS, TEC y la desigualdad sobre la DP, es importante
examinar |las relaciones causales entre estas variables. Sin un anélisis causal,
lainvestigacion podriaidentificar solo una correlacion entre las variables, sin
demostrar que las variables explicativas causen cambios en laDP. Ademas, el
andlisis causal permite aislar el efecto especifico de las covariables sobre la
DP, asegurando gue los resultados no se vean distorsionados por otros factores.
Por otro lado, la DPy sus determinantes pueden influenciarse mutuamente,
por lo tanto, el andlisis de causalidad permite controlar la posibilidad de
retroalimentacion, proporcionando unavision mas clara de larelacion causal.
Para abordar esta cuestion, el estudio utiliza la prueba de causalidad de panel
propuesta por Dumitrescu y Hurlin (2012), cuyos resultados se presentan en
latabla 7.

L os resultados respaldan |a presencia de una causalidad bidireccional
entrelaDPy lasvariables RN, CE, DSy GINI. Esto sugiere que los cambios
en estas variables pueden influir en los niveles de endeudamiento y vicever-
sa. En el caso delaTEC, los resultados de causalidad revelan una causalidad
unidireccional desde |la TEC haciala DP. Por lo tanto, se concluye que los
cambios en |la TEC preceden y potencialmente causan cambios en laDP, sin
gue esta Ultima g erza algun cambio causal en la TEC.

Este hallazgo coincide con los resultados de Raveh y Tsur (2020) en
un panel de 151 paises anivel global. En el caso del CE, estos hallazgos son
respal dados por Ozmen y Mutascu (2023), quienes encontraron una causalidad
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unidireccional del CE haciala DP en EE. UU. y Suecia, mientras que en €l
Reino Unido la causalidad es bidireccional . Estos resultados refuerzan laidea
de que la dinamica de la deuda publica no solo esta determinada por factores
tradicionales como el ciclo econémico, sino también por latecnologiay feno-
menos sociales como el desempleo y la desigualdad. Este estudio subraya la
importancia de considerar una amplia gama de factores al formular politicas
para la gestion de la deuda publica, destacando |la necesidad de estrategias
gue aborden tanto los aspectos econdémicos como |os sociales paralograr una
estabilidad fiscal sostenible.

Tabla 7. Resultados de las pruebas de causalidad del panel de
Dumitrescu-Hurlin.

Variables independientes

de\;aerr:jib;fes DP RN CE DES TEC  GINI
DP - 1,96* 2,85%%% 3 3Gk _ 2,08%*
RN 4,58% %% _ _ ) ) i
CE 27,63*** - - - - -
DES 12,12*** - - - - -
TEC 5,95%** - - - - -
GINI 10,90* ** - - - - -

Notas. *** y ** representan niveles de significaciéon del 1 %y el 5 %, respectivamente.

5. CONCLUSIONESY DISCUSION

L a presente investigacion surge a partir de la preocupacion planteada por Pre-
bisch (1962), quien subraya la vulnerabilidad estructural que la dependencia
de los recursos naturales impone sobre el desarrollo econdmico sostenible,
particularmente en América Latina. A laluz de los crecientes niveles de endeu-
damiento experimentados por |as economias debido a diversas crisisinternas
y externas alo largo de la historia, se destaca laimportancia de examinar |la
relacion entre larenta de los recursos naturales y 1os distintos niveles de deuda
en economias desarrolladas y en desarrollo, en un contexto econOmico y social.

En este sentido, el estudio tiene como objetivo investigar la inciden-
cia asimétrica de larenta de los recursos naturales sobre la deuda publica en
un panel de 117 economias, diferenciadas en desarrolladas y en desarrollo
segun su nivel de ingreso. Esta clasificacion permite abordar 1os desafios de
heterogeneidad entre los paises. En otras palabras, la investigacion pretende
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evaluar si ladependencia de | os recursos naturales puede explicar 1os niveles
de endeudamiento en estos paises.

Para alcanzar este objetivo, la parte analitica del estudio emplea un
conjunto de pruebas de cointegracion y causalidad en panel que permiten con-
trolar la dependenciatransversal (CD) caracteristicade los andlisis de datos de
panel. Ademas, se implementa el enfoque de regresion cuantil propuesto por
Powell (2022), que facilita la omision de inferencias derivadas del impacto
heterogéneo de las rentas de | os recursos natural es sobre la deuda publica. La
inclusién de variables como crecimiento econdémico, desempleo, tecnologiay
desigualdad de ingresos permite capturar el impacto de las principales carac-
teristicas econdmicas y sociales propias de las economias desarrolladas y en
desarrollo, y su influencia en los niveles de endeudamiento.

L os principales hallazgos de esta investigacion destacan la alta inter-
dependencia entre los paises en términos de comercio, inversion y flujos
de capital, reflejada en la presencia de dependencia transversal (CD). Las
pruebas de cointegracion de McCoskey y Kao (1998), Pedroni (2004) y Wes-
terlund (2007) evidencian una relacion de cointegracion a largo plazo entre
las variables de estudio, sin la presencia de CD. Esto sugiere que, a pesar de
las fluctuaciones y variaciones a corto plazo, las variables tienden a gjustarse
y converger hacia unarelacion de equilibrio a largo plazo. La cointegracion
revela que las variables estan interrelacionadas y que los cambios en una de
ellas tienen implicaciones sistematicas parala otraalo largo del tiempo.

Derivado del analisis del enfoque de regresion cuantilica, se encontré
gue en las economias desarrolladas y en desarrollo, cuando los niveles de
endeudamiento son bajos, la renta de los recursos naturales reduce signifi-
cativamente dichos niveles. Sin embargo, cuando |os niveles de deuda son
altos, los resultados ofrecen al menos dos lecciones importantes de politica
econdmica para ambos grupos de paises.

En primer lugar, en las economias desarrolladas, la inversion de los
ingresos derivados de |os recursos natural es en sectores estratégicos como €l
capital humano y latecnologiatiene un impacto significativo en el control de
la deuda a largo plazo, especialmente cuando los niveles de endeudamiento
son altos. En segundo lugar, en el caso de las economias en desarrollo, estos
ingresos no son administrados eficientemente y a menudo se utilizan como
garantia para futuros créditos, 10 que provoca un aumento de los niveles de
deuda, particularmente cuando el endeudamiento es elevado.

Estos resultados respaldan nuestra hipétesis de investigacion, que sugie-
re que a medida que | os paises en desarrollo dependen en mayor medida de los
Ingresos de materias primas, aumentan sus niveles de endeudamiento alargo
plazo. En general, se concluye que la dependencia de la renta de | os recursos
naturales en los paises en desarrollo no contribuye a estabilizar |a deuda publi-
caalargo plazo, especialmente cuando |os niveles de endeudamiento son altos.

Por otra parte, el crecimiento econOmico muestra unaincidencia nega-
tiva sobre la deuda publicatanto a nivel global como en los distintos grupos
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de ingreso. En contraste, el desempleo y la tecnologia aumentan los niveles
de endeudamiento tanto globalmente como en los dos grupos de paises. Sin
embargo, la desigualdad tiene efectos divergentes: reduce la deuda plblica en
las economias desarrolladas, pero laincrementa en las economias en desarrollo.

Finalmente, el andlisis de causalidad revela una relacion bidireccional
entre |os recursos naturales, el crecimiento econémico, el desempleo y la
desigualdad con la deuda publica. Por otro lado, latecnologia €jerce una cau-
salidad unidireccional haciala deuda publica. Estos hallazgos indican que las
covariables son mecanismos importantes para explicar 10s niveles de endeu-
damiento publico en las economias.

Las implicaciones de politicas derivadas de este estudio subrayan la
necesidad de gestionar de manera mas efectiva los factores econémicos y
sociales que influyen en la deuda publica en diversos contextos econémicos.
Estas recomendaciones se centran en implementar estrategias diferenciadas
segun las caracteristicas de cada economia: primero, se debe promover una
gobernanza transparente y eficiente para gestionar adecuadamente los ingre-
sos provenientes de | os recursos naturales, estableciendo mecanismos claros
de rendicion de cuentas e invirtiendo en sectores estratégicos como €l capital
humano y la tecnologia, especialmente en las economias en desarrollo. Esta
politica fomenta una mayor diversificacion economica, 1o cual es vital para
reducir la dependencia de los ingresos de |os recursos naturales y garanti-
zar las deudas externas que cubren |os déficits fiscales. Ademas, es esencial
adoptar politicas de endeudamiento responsable que mantengan bajos | os défi-
cits presupuestarios y promuevan la transparenciay la rendicion de cuentas,
asegurando asi un uso eficiente de los ingresos provenientes de |0s recursos
naturalesy contribuyendo a disminuir la acumulacion de deuda alargo plazo.
Finalmente, se recomienda aprovechar |os auges en las rentas de | os recursos
naturales para implementar politicas que fortalezcan el mercado laboral y
promuevan la redistribucion, incluyendo programas de capacitacion laboral,
incentivos parala creacion de empleosy politicas fiscales redistributivas que
reduzcan la desigual dad.
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ANEXOS

Anexo A. Paises examinados segun su nivel deingresos

No. Developed No. Developing No. Developing
countries countries countries
1 Austraia 1 Albania 42 Mexico
2 Austria 2 Algeria 43 Moldova
3 Bahamas, The 3 Argentina 44  Mongolia
4 Belgium 4 Armenia 45 Montenegro
5 Canada 5 Azerbaijan 46 Morocco
6 Chile 6 Bangladesh 47 Namibia
7 Croatia 7 Belarus 48 Nepa
8  Cyprus 8 Belize 49 Nicaragua
9 Czechia 9 Bolivia 50 Niger
10 Denmark 10 Elgfgeggr/]i?\a 51 l’\\l/l(iarésdoni a
11 France 11 Botswana 52 Pakistan
12  Germany 12 Brazil 53 Papua New
Guinea
13 Greece 13 Bulgaria 54  Paraguay
14 Hungary 14 BurkinaFaso 55 Peru
15 Iceland 15 Burundi 56 Philippines
Russian
16 Ireland 16 Chad 57 Federation
17 Israel 17 China 58 Rwanda
18 Italy 18 Colombia 59 Senegal
19 Japan 19 CostaRica 60 Serbia
20 Korea, Rep. 20 Ecuador 61 South Africa
21 Latvia 21 FEQ%'_OL Arab 65 i Lanka
22 Lithuania 22 El Salvador 63 Sudan
23 Luxembourg 23 Gabon 64 Syrian Arab
Macao SAR . Republic
24 China ’ 24 Gambia, The 65 Tajikistan
25 Malta 25 Georgia 66 Tanzania
26 Netherlands 26 Ghana 67 Thailand
27 New Zealand 27 Honduras 68 Togo
28 Panama 28 India 69 Tunisia
29 Poland 29 Indonesia 70 Turkiye
30 Portugal 30 ::gzg Islamic 71 Uganda

333



334

No. Developed No. Developlng No. Developlng
countries countries countries

31 Romania 31 lIrag 72 Ukraine

32 Saudi Arabia 32 Jordan 73 Uzbekistan

33 Singapore 33 Kazakhstan 74  Viet Nam
Slovak West Bank and

34 Republic 34 Eenya S Gaza

35 Slovenia 35 Yrdyz 76 Zambia

Republic

36 Spain 36 Lesotho

37 Sweden 37 Madagascar

38 Switzerland 38 Malaysia
United .

39 Kingdom 39 Madli

40 United States 40 Mauritania

41 Uruguay 41 Mauritius
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In recent times, mental illnesses, including anxiety, have gained increas-
ing relevance globally. According to the World Health Organization,
anxiety is the most prevalent mental disorder worldwide, affecting
approximately 301 million people. In Ecuador, 42,7 % of children aged
8 to 9 report experiencing anxiety. This article focuses on the analysis
between the socioeconomic index and anxiety in 4th grade students
during the period 2020-2021. Using a probit model and the maximum
likelihood (MLV) method, it has been determined that for every increase
of one point in the socioeconomic index, the probability of perceiving
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1. INTRODUCCION

De las enfermades mentales, |a ansiedad se posiciona como una de las condi-
ciones mas prevalentes. Segun la Organizacion Mundial de la Salud (OMS,
2025), en 2019 afectd a 301 millones de personas a nivel global; ademas, en
su informe de 2021, advirtio que el 3,6 % de los niflos y adolescentes entre 10
y 14 afnos padece un trastorno de ansiedad. En décadas anteriores, se asumia
gue la ansiedad tenia un impacto limitado en la infancia; sin embargo, desde
la década de 1990, lainvestigacion sobre ansiedad infantil se haincrementado
de forma notable, mostrando que se trata del trastorno mas frecuente en la
nifiez y adolescencia, con efectos negativos duraderos en el desarrollo (Muris
et al., 2008).

El presente estudio se enfoca en la ansiedad en nifios y nifias de 8 a
9 afos, un grupo de especial interés, ya que la OMS advierte que la falta de
atencion alasalud mental en etapas tempranas puede tener repercusiones hacia
la adultez, limitando las oportunidades de bienestar y calidad de vida. En este
sentido, resulta fundamental identificar los factores de riesgo que aumentan
la probabilidad de desarrollar trastornos de ansiedad y disefiar estrategias
efectivas de prevencion.

En el caso de Ecuador, la evidencia empirica es escasay, en su mayoria,
de caracter cualitativo. Por ello, estainvestigacion aporta un analisis cuantita-
tivo basado en la encuesta Ser Estudiante del Instituto Nacional de Evaluacion
Educativa (INEVAL). La pregunta central que guia esta investigacion es: ¢en
gué medida el nivel socioeconomico (ISEC) se relaciona con la probabilidad de
percibir ansiedad en estudiantes de 4.° de EGB en Ecuador durante 2020-20217?

La pandemia de COVID-19 intensifico esta problematica: en el pri-
mer afio de la crisis, la OMS (2021) reportd un incremento del 25 % en la
prevalencia global de ansiedad y depresion, con especial impacto en nifiosy
adolescentes debido al aislamiento social y al cierre prolongado de escuelas. En
laregion delasAmeéricas, la OPS (2023) informo que en 2020 los trastornos de
ansiedad aumentaron en un 32 % y los depresivos en un 35 %, en un contexto
marcado por pérdidas, inseguridad y disrupcion de servicios. En Ecuador, los
datos del Global Burden of Disease muestran un aumento en la prevalencia
de los trastornos de ansiedad, que pasb de 5,96 % en 2019 a 7,54 % en 2020
(Global Burden of Disease, 2023).

Comprender la relacion entre el nivel socioeconémico y la ansiedad
infantil es fundamental porque integra dos dimensiones que afectan el desa-
rrollo humano: las condiciones materiales de vida y la salud emocional. El
nivel socioecondmico determina el acceso a recursos educativos, sanitariosy
sociales que pueden actuar como factores de proteccion frente ala percepcion
de ansiedad. A su vez, laansiedad en lainfancia repercute en el rendimiento
académico, las relaciones interpersonales y la trayectoria futura de los indi-
viduos. Analizar esta relacion en el contexto ecuatoriano no solo contribuye
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al debate académico, sino que también aporta evidencia util para el disefio de
politicas publicas en salud y educacion.

En este marco, lainvestigacion busca analizar larelacion entre el nivel
socioecondémico y la ansiedad infantil en Ecuador. El articulo se organiza en
cinco secciones:. la primera desarrollalarevision tedrica; la segunda describe
el contexto y los indicadores; |atercera presenta el modelo econométricoy la
metodologia; la cuarta analizalos resultados, y la quinta expone conclusiones
y recomendaciones.

2. REVISION DE LITERATURA

La ansiedad es un rasgo o caracteristica inherente a la personalidad de un
individuo y se manifiesta como larespuestadel cuerpo ante situaciones ame-
nazantes, generando sensaciones de miedo y temor. La capacidad pararegular
esta respuesta varia entre personas. algunas logran manejarla de forma efectiva,
lo que implica una duracion breve del malestar y efectos minimos sobre su
comportamiento (American Psychiatric Association, 2000).

En contraste, aguellos individuos que no pueden controlar la ansiedad
pueden experimentar una duracion constante y prolongada de este estado, |o
gue puede desencadenar en el desarrollo de trastornos clinicos. Entre los méas
comunes se encuentran el trastorno de ansiedad generalizada (TAG), carac-
terizado por una preocupacion excesiva; el trastorno de panico, marcado por
ataques de panico; el trastorno de ansiedad social, donde |la persona experi-
mentatemor en situaciones sociales, y el trastorno de ansiedad de separacion,
definido por un miedo intenso ante la separacion de seres queridos con los
gue existe un vinculo emocional profundo (OMS, 2022).

Las amenazas del entorno al que el individuo esta expuesto desenca-
denan reacciones bioldgicas, siendo percibidas por la amigdala, la cual es el
centro de regulacion emocional del cerebro. Esta percepcion genera que se
produzca una disminucion de dos neurotransmisores clave: el acido gamma
aminobutirico (GABA) y la serotonina, ambos vinculados con la regulacion
del estado de animo. En este sentido, la reduccion de estos neurotransmisores
esta asociada con un aumento en los niveles de ansiedad (Dugas & Ladou-
ceur, 2000).

Esta disminucion de neurotransmisores provoca respuestas en varios
niveles Emociona mente, se manifiesta en sentimientos como el miedo, la pre-
ocupacion y laaprension. A nivel cognitivo, se traduce en confusion, sesgos en
el procesamiento de lainformacion y creencias distorsionadas. En cuanto alas
respuestas conductual es, se observan distraccion y procrastinacion. Por ultimo,
las respuestas a nivel fisioldgico se caracterizan por un aumento del ritmo
cardiaco, la sudoracion y la frecuencia cardiaca (Dugas & Ladouceur, 2000).
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Todas estas manifestaciones generadas por |a ansiedad pueden tener
diversas consecuencias alo largo de lavidadel individuo. En lanifiez, aquellos
gue experimentan ansiedad pueden manifestar resistenciaaasistir alaescuela,
siendo mas propensos a desarrollo de ansiedad por separacion. Ademas, su
rendimiento académico tiende a ser inferior, ya que la ansiedad dificulta la
concentracion (Hanie & Stanard, 2009). En la adolescencia, la ansiedad pue-
de afectar negativamente |la capacidad del individuo pararelacionarse con su
entorno, impactando su vida social y generando repercusiones en la autoestima
y la percepcion distorsionada de la imagen propia (Kessler et al., 2007). En
la edad adulta, la ansiedad se asocia con un menor rendimiento laboral y difi-
cultades en la concentracion, afectando negativamente |a toma de decisiones
(OMS, 2022).

El mayor interés por entender la ansiedad se refleja en un aumento
significativo en las investigaciones sobre la ansiedad infantil, en gran par-
te debido a |a deteccidn de los trastornos de ansiedad en etapas tempranas
(Muris et al., 2008). De manera similar, estudios como el realizado por Cos-
tello et al. (2003) han encontrado que la ansiedad es uno de |os trastornos méas
comunes gue afectan a los jovenes.

Comprender |os factores asociados con la ansiedad en nifios es crucial,
dado gue los sintomas ansi 0sos en edades tempranas incrementan la probabi-
lidad de desarrollar depresion en el futuro (Costello, 2003; Cole et al., 1998).
Costello (2003) encontro que los nifios y adol escentes que experimentan ansie-
dad tienen una probabilidad significativamente mayor de desarrollar cuadros
severos de depresion en la adultez, hallazgo respaldado por Cole et al. (1998).
Por el contrario, lapercepcion de la depresidn en etapas tempranas no parece
estar asociada con el desarrollo de la ansiedad, como se evidencio en una
muestra de nifios de tercer y sexto grado.

La ansiedad en nifios se manifiesta a través de preocupaciones exce-
sivas que abarcan una amplia gama de temas, como la salud, la seguridad
personal, el rendimiento académico o la aprobacion de su entorno, incluyen-
do comparieros, maestros y padres (Reardon et al., 2019). Ademas, muchos
nifos ansiosos desarrollan un miedo intenso a la separacion de sus padres,
fundamentado en el temor a que les ocurra algun infortunio. Este sintoma se
traduce frecuentemente en resistenciaa asistir ala escuela u otros lugares, asi
como en dificultades para conciliar el suefio fueradel entorno familiar (Ruiz
Sancho & Lago Pita, 2005).

Laansiedad infantil generalmente tiene un impacto que varia de mode-
rado aalto en el funcionamiento del individuo y puede provocar discapacidad,
al igual que otros trastornos infantiles. Estudios realizados por Ezpele-
taet al. (2001) muestran que este impacto abarca diversos aspectos de lavida
del nifio. En el ambito familiar, la ansiedad puede manifestarse en forma de
dificultades en las relaciones con |os padres y 10os hermanos, alteraciones en
larutina diariay dificultades para realizar actividades cotidianas. Ademas,
los trastornos de ansiedad también pueden tener repercusiones en el entorno
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escolar. Por ejemplo, los nifios con ansiedad pueden experimentar dificultades
para relacionarse con sus comparieros, participar en actividades grupales o
concentrarse en el aprendizaje. En algunos casos, |a ansiedad puede incluso
afectar el rendimiento académico y la asistencia a la escuela

En este contexto, es fundamental considerar laamplitud y complejidad
de los efectos de la ansiedad infantil, ya que ello permite comprender mejor
la naturaleza del trastorno y disefiar estrategias de intervencion y apoyo mas
efectivas.

2.1. Determinantes de la ansiedad

Esta seccion se basa en el modelo ecoldgico de Bronfenbrenner (1994), que
identifica varios niveles de influencia en el desarrollo de un individuo: micro-
sistema, mesosistema, exosistemay macrosistema. Posteriormente, se emplea
el modelo tedrico de Graczyk et al. (2010) y Rapee et al.(2009), quienes
utilizan un enfoque epidemiol égico para explorar los factores de riesgo y
proteccion en la ansiedad infantil.

El modelo epidemioldgico permite identificar factores que aumentan
la probabilidad de padecer ansiedad (factores de riesgo) y aquellos que |la
disminuyen (factores de proteccion). Ademas, reconoce factores ambiguos
0 mixtos cuya influencia varia segun el contexto. Los factores de riesgo,
segun la Substance Abuse and Mental Health Service Administration (2014),
incluyen caracteristicas bioldgicas, psicoldgicas, familiares o culturales que
aumentan |la probabilidad de ansiedad (SAMHSA, 2014). Los factores de
proteccion, en cambio, son aquellos que reducen esta probabilidad y pueden
estar relacionados con el individuo, lafamilia o el entorno social mas amplio
(Rapee et dl., 2009).

Dentro del ontosistema, se consideran las caracteristicas especificas que
pueden influir en la probabilidad de experimentar ansiedad en |os nifios. Una
de ellas es la inhibicion del comportamiento, la cual constituye un factor de
riesgo, yaque dificulta lainteraccion y relacion con desconocidos. Esta inhibi-
cion se manifiestaen lafalta de habla, risay contacto visual. Por consiguiente,
los nifios que sufren de inhibicion del comportamiento suelen experimentar
baja autoestima, habilidades social es deficientes y un rendimiento académico
reducido (Kagan et al., 1997).

Un perfil de comportamiento similar alainhibicién eslaactitud ansio-
sa-retraida. Los nifios y adolescentes con puntuaciones elevadas en esta
dimension suelen exhibir un comportamiento timido, retraido, inhibido y teme-
roso. Por gemplo, un estudio longitudinal reciente realizado por Goodwin
et al. (2004) encontro que este comportamiento en nifios de 8 afios se asociaba
significativamente con la depresion mayor y los trastornos de ansiedad en la
adolescenciay la edad adulta joven.
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Asimismo, lasensibilidad ala ansiedad se encuentra dentro del ontosis-
temay constituye un factor de riesgo, ya que se refiere ala tendencia a creer
que los sintomas de ansiedad, como la dificultad para respirar, temblores y
aumento del ritmo cardiaco, tendrian consecuencias fisicas o psicoldgicas
negativas graves. Esta creencia conduce a niveles mas altos de ansiedad,
sintomas fisicos mas intensos y ataques de panico (Reiss, 1991). Lainvestiga-
cidn realizada por Reiss et al. (1985) sefiala que la sensibilidad a la ansiedad
se manifiesta durante la nifiez media, etapa en la cual 10s nifios adquieren la
capacidad cognitiva para vincular los sintomas fisicos con la experiencia de
ansiedad, aproximadamente a partir de los 7 afios. Es importante destacar
gue tanto la sensibilidad como los sintomas de ansiedad aparecen en edades
cercanas, |0 que refuerza su papel como un factor de riesgo que aumenta la
probabilidad de experimentar ansiedad infantil.

Por otro lado, las habilidades de afrontamiento, también dentro del
ontosistema, son un factor de proteccion, ya que juegan un papel crucial enla
formaen que los nifios enfrentan | as experiencias desagradables y modulan la
intensidad de laansiedad, el miedo y laangustia. En este contexto, el afronta-
miento se define como |os esfuerzos que realiza un individuo para movilizar
recursos conductuales y cognitivos cuando se enfrenta al estrés, cuya eficacia
puede variar entre personas (Compas et al., 2001).

Existen distintas estrategias de afrontamiento. L as estrategias centradas
en las emociones buscan reducir la angustia, mientras que las estrategias de
evitacion se enfocan en escapar o evitar el problema. En contraste, el afron-
tamiento centrado en el problemaimplica abordar directamente la situacion o
minimizar su impacto, incluyendo acciones como buscar informacion, adoptar
un dialogo interno positivo o tomar medidas para cambiar |a situacion gene-
radora de estrés (Compas et al., 2001).

En el caso del microsistema, se incluiran las relaciones interpersonal es
mas cercanas del individuo; es decir, los entornos inmediatos como la fami-
lia, laescuelay los amigos, que tienen un impacto directo en la salud mental
(Bronfenbrenner, 1994).

Dentro de este nivel, se encuentra la ansiedad de los padres, la cual es
un factor de riesgo. Esto se vincula con mayores niveles de deterioro funcional
en nifos y adolescentes con problemas de ansiedad. Donovan y Spence (2000)
proponen que el temperamento infantil, asi como lainhibicion del comporta-
miento —explicada previamente— y el comportamiento de los padres, pueden
funcionar como vias que vinculan la ansiedad de los padres con la ansiedad
percibida por el nifio.

De la misma forma, el apego inseguro forma parte del microsistema
y es un factor de riesgo para desarrollar trastornos de ansiedad. Segun la
teoria del apego desarrollada por Bowlby (1988), los nifios forman un ape-
go seguro y confiado solo si sus cuidadores estan disponibles y receptivos a
sus necesidades basicas de cuidado. L os estilos de crianza que no cumplen o
son inconsistentes resultan en apego inseguro. L os niflos con apego inseguro

341



suelen mostrar miedo y ansiedad ante situaciones dificiles porque dudan de
la disponibilidad de asistencia por parte de sus familiares.

La presencia de modelos positivos a seguir se considera un factor de
proteccion dentro del microsistema, ya que influye favorablemente en lavida
del individuo y en su capacidad paraenfrentar desafios. Investigaciones adicio-
nales, como lade Yancey et al. (2002), respaldan esta afirmacién al encontrar
gue aguellos individuos que contaban con modelos positivos a seguir repor-
taban mayores calificaciones académicas y una autoestima mas elevada, |o
cual influye positivamente en el bienestar emocional en comparacion con sus
contrapartes que carecian de tales model os (Werner, 1995).

Por otro lado, el comportamiento parental, también dentro del micro-
sistema, presenta un efecto ambiguo debido a que su influencia depende del
tipo de interaccidn que se establezca con el nifio. Si la conducta de los padres
es hostil o inapropiada, puede desencadenar el desarrollo de la ansiedad en
los nifios. Se ha descubierto que el control excesivo y la sobreproteccion pue-
den aumentar lainhibicién del comportamiento infantil. Estudios como el de
Rubin et al. (2003) muestran que estas practicas pueden limitar |la autonomia
del nifio y, en consecuencia, aumentar su vulnerabilidad frente a situaciones
nuevas o desafiantes.

Asimismo, varios estudios han demostrado unarelacion directaentre la
ansiedad infantil y el comportamiento de rechazo por parte de los padres. Por
otro lado, se haidentificado unarelacion inversaentre lacalidez y |a sensibi-
lidad de los padres y la probabilidad de percibir ansiedad, como lo evidencian
los estudios de Dadds et al. (1996) y Dumas et al. (1995). Estos hallazgos se
complementan con lainvestigacion |levada a cabo por Gerull y Rapee (2002),
quienes explican como los nifos utilizan las reacciones emocionales de los
padres para evaluar el grado de peligro o amenaza en una nueva situacion.

En cuanto alas relaciones con los pares, este factor también se clasifica
como ambiguo dentro del microsistema, ya que sus efectos dependen de |la
calidad de los vincul os establecidos. Se ha observado que |os nifios con ansie-
dad enfrentan un mayor riesgo de ser rechazados por sus pares, especialmente
si muestran comportamientos retraidos, inhibidos y sumisos (Waas & Grac-
zyk, 2000). Estos nifios son mas propensos a reaccionar negativamente ante
situaciones sociales, mostrando habilidades sociales menos desarrolladas en
comparacion con sus pares que no padecen ansiedad.

I nvestigaciones como las realizadas por Spence et al. (2000) y U. S.
Department of Education (2021) explican que los niflos y adolescentes con
fobia social exhiben déficits en habilidades sociales y niveles mas bajos de
autoestima al enfrentarse a tareas de evaluacion social. Ademas, |0s nifios
ansiosos y socialmente aislados tienen una mayor probabilidad de ser victimas
de acoso.

Por otro lado, es importante destacar que las relaciones positivas con los
pares desempefian un papel fundamental en el desarrollo de habilidades a nivel
individual. La construccion de habilidades socialesy la mejora de |a autoestima
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son aspectos cruciales gue se ven favorecidos por estas interacciones positivas.
Este fortalecimiento a nivel individual no solo tiene implicaciones directas
en el bienestar emocional, sino que también incide de manera positiva en la
salud mental de los individuos, contribuyendo ala disminucién de los niveles
de ansiedad (Bagwell et al., 1998).

Ademas, estas relaciones con |0s pares proporcionan un entorno seguro
y de apoyo que actia como un amortiguador contra |los efectos nocivos del
estrés. En este sentido, estos vinculos no solo contribuyen al crecimiento
individual, sino que también desempefian un papel crucial en la promocion de
la salud mental y la prevencion de la ansiedad, creando un entorno propicio
para el desarrollo integral de los individuos (National Scientific Council on
the Developing Child, 2015).

En el caso del exosistema, se refiere a entornos que afectan indirecta-
mente al individuo. Este nivel incluye eventos externos al hogar que pueden
tener un impacto significativo en el bienestar emocional del nifo. Sucesos
de vida negativos o trauméaticos, como la pérdida de un ser querido, el divor-
cio de los padres o desastres naturales, son e emplos de factores que pueden
aumentar |a predisposicion del nifio alaansiedad (Donovan & Spence, 2000;
Boer et al., 2002).

Ademas, la violencia comunitaria—que puede incluir desde peleas en
el vecindario hasta crimenes méas graves— es parte del exosistema. Aunque
estos eventos no ocurren directamente dentro del hogar, su influenciaindirecta
puede ser profunda, afectando |a sensacion de seguridad y estabilidad del nifio,
lo que a su vez contribuye al desarrollo de ansiedad. Asimismo, |os jovenes
de minoriasy de estratos socioeconémicos mas bajos tienen un mayor riesgo
de sufrir violencia comunitaria. Los nifios que provienen de dichos estratos
reportan una menor sensacion de seguridad y son frecuentemente victimas
de violencia. La exposicion a este tipo de violencia esta relacionada con la
presencia de sintomas de trauma psicol 6gico, como depresion, ira, ansiedad
y estrés postrauméatico (Spence, 2001).

2.2. Relacion entre el nivel socioeconomico y la salud mental

Segun American Psychological Association (2022), el nivel socioecondomico se
refiere alaposicion de un individuo en la sociedad, determinada por una com-
binacion de criterios ocupacionales, econoOmicos y educativos, generalmente
representados en una escala ordinal. Existen diversas formas de clasificacion,
desde clasificaciones simples basadas en |a ocupacion o el nivel educativo,
hasta sistemas mas complejos que incorporan ingresos, posesion de bienesy
caracteristicas de la vivienda, aspectos que se detallaran en secciones poste-
riores.

El nivel socioecondémico afecta a la ansiedad, influyendo tanto en los
factores de riesgo como en |los factores de proteccion. Un elemento crucial
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es el impacto de las condiciones socioecondmicas en la salud mental de los
padres, con repercusiones directas en el bienestar emocional y fisiologico de
sus hijos, segun lo sefialado por Conger et al. (2010).

Este apartado se centrara en larelacion inversa entre el indice socioeco-
nomico y la ansiedad, analizando como las condiciones materialesy sociales
pueden afectar la salud mental. Esto se explica porque los individuos con
menores niveles socioecondmicos tienden a experimentar privaciones, que
Sen (1999) define como laincapacidad de llevar a cabo una vida satisfactoria.
Estas privaciones pueden surgir tanto de laincapacidad de suplir necesidades
basi cas como de |las comparaciones sociales.

Se ha observado que los individuos con un nivel socioeconomico bajo
enfrentan limitaciones significativas en sus oportunidades para mejorar su
calidad de vida. Este entorno caracterizado por la falta de recursos genera
mayores niveles de estrés, 10 que incrementa la probabilidad de desarrollar
ansiedad (Layte, 2011).

Pararespaldar la afirmacion, se emplealateoria de privacion absoluta,
gue sostiene que las condiciones de pobreza y la insuficiencia de recursos
para cubrir necesidades basicas impactan adversamente en la salud mental
y contribuyen al desarrollo de la ansiedad. Por otro lado, larelacion entre el
indice socioeconémico y la ansiedad podria no limitarse exclusivamente a
estratos sociales mas bajos. También podria hallar respaldo en lateoriade la
privacion relativa, la cual se enfoca en las comparaciones socialesy la sensa-
cion de desventaja, elementos que pueden afectar negativamente el bienestar
emocional (Ladin et al., 2009).

Laprivacion absoluta, segun Ladin et al. (2009), se refiere alas condi-
ciones de pobrezay lafalta de recursos para satisfacer |as necesidades basicas
de las personas. Se considera que una persona proviene de un hogar de bajos
recursos si experimenta carencias en areas fundamentales como vivienda,
salud, educacion y empleo, segun la definicion del Ministerio de Inclusion
Econémicay Social (2014). De esta manera, la privacion absoluta no solo
implica la falta de acceso a recursos materiales, sino también a servicios y
oportunidades que son fundamentales paraunavidadigna. Lafaltade vivienda
adecuada, atencion médica, educacion de calidad y oportunidades laborales
puede generar una sensacion de vulnerabilidad y ansiedad en las personas que
viven en condiciones de pobreza. En consecuencia, los efectos de la privacion
absoluta pueden tener consecuencias negativas paralasalud y el bienestar de
los individuos (Ridley et al., 2020).

Uno de los mecanismos asociados a la privacion absoluta son las
preocupaciones e incertidumbres. Las personas que estan en situacion de
pobreza enfrentan una significativa volatilidad e incertidumbre en sus ingre-
sos, 10 que puede derivar en estrés a largo plazo con efectos adversos en la
salud mental, incrementando asi |a probabilidad de experimentar ansiedad
(Collins et al., 2009). Una teoria adicional que respalda la relacion entre
el indice socioecondmico y la ansiedad es la teoria de la causalidad social
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(Hollingshead & Redlich, 1958), la cual postula que vivir en vecindarios empo-
brecidos puede desencadenar enfermedades mentales, incluidala ansiedad, a
través de la generacion de estrés.

Ademas, existen diversos mecanismos de transmision. Uno de ellos es
la exposicion afactores ambientales. Las personas que viven en la pobreza a
menudo estan mas expuestas a elementos como la contaminacion, temperatu-
ras extremasy entornos desafiantes para conciliar el suefio, generando estreés,
gue podria contribuir al desarrollo de enfermedades mentales. La falta de
suefio prolongada en personas con recursos limitados afecta la salud mental,
incidiendo en las funciones cognitivas y en la regulacién emocional (Besso-
ne et al., 2020).

Otro mecanismo relevante se relaciona con la salud fisica. Los indivi-
duos de nivel es socioecondmicos bajos tienden a presentar peor salud fisicaque
sus contrapartes, lo cual influye negativamente en el bienestar psicoldgico. La
presencia de enfermedades, el deterioro funcional, la preocupacion constante
por la salud, los costos asociados a la atencion médica y la reduccion de la
actividad fisica acttian como estresores que pueden incrementar |a probabilidad
de ansiedad (Scott et al., 2016).

Finalmente, la exposicion a la violenciay el crimen emerge como
un mecanismo atraves del cual el nivel socioeconomico incide en la ansie-
dad. Estar en una situacion de pobreza podria exponer a los individuos con
mayor frecuencia a la delincuencia, incluyendo los delitos violentos (Shar-
key et a., 2016). L as personas que viven en condiciones de pobreza enfrentan
mayores probabilidades de experimentar eventos traumati cos, como la muerte
prematura de un ser querido (Marmot, 2005). Asimismo, dentro del ambito
domeéstico, mujeresy nifios de familias con menores recursos tienen una mayor
probabilidad de ser victimas de violenciaintrafamiliar (Cunradi et al., 2000).
Por ende, la exposicion alaviolenciay el crimen gerce un impacto signifi-
cativo en el aumento del nivel de estrés individual, y como consecuencia, se
incrementa la probabilidad de padecer ansiedad.

Del mismo modo, los individuos pueden percibir ansiedad debido ala
comparacion social, segun lateoria de la privacion relativa. Estateoria sostiene
que lafalta de recursos por si sola no explica completamente |las disparidades
observadas en la salud mental, ya que estas diferencias persisten incluso entre
aguellos cuyas necesidades basicas estan satisfechas (Schoen et al., 2006). En
términos mas especificos, la privacion relativa se centra en la comparacion
social y en la sensacion de desventaja en relacidn con sus pares. La percepcion
subjetiva de desigualdad puede afectar tanto la autoestima como el bienestar
psicologico de losindividuos (Ladin et al., 2009). Estos efectos se manifiestan
através de mecanismos que se exploraran mas adel ante.

Desde un enfoque matemético Yitzhaki (1979) explico que laesenciade
la privacion relativa radica en la comparacién social y la desigualdad, y como
esto impacta en la salud mental. La privacion relativa se cuantifica mediante
uG, donde G es el coeficiente de Gini y 1 es el ingreso que cada persona
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tendria en una sociedad igualitaria (el ingreso promedio). Por analogia, indico
que u(1 — G) es una medida de |a satisfaccion de la sociedad.

Pararealizar el calculo de laprivacion relativa es necesario considerar
el ingreso como objeto de estudio. La evaluacion de los ingresos se realiza
mediante una distribucion acumulada, 10 que permite ordenar alos individuos
segln su “capacidad” o posicion relativaen el intervalo 0-1. ASI el rango de
la posible prlvaC| on absoluta para cada individuo sera (0 Y ) donde Yy~ es
el ingreso mas alto alcanzado por la sociedad (normallzado a l). Para cada
personasi, su ingreso y; divide el posible rango de privacion en dos segmen-
tos: [y,, } , que es el rango de ingresos del que un individuo esta privado,
y [0; y;], que es el rango de ingresos que le es alcanzable, es decir con el que
esta satisfecho.

Segun con lateoria el grado de privacion relativa, (v, y + dy) se puede
medir por 1 — F(y), donde [y f(z)dz esla distribucion acumulada de los
ingresos, y 1 — F(y) es |a frecuencia relativa de |as personas con ingresos
superiores a y.

De esta manera, se puede calcular el area de privacion y el area de
satisfaccion mediante estas dos funciones:

» Funcion personal de privacion relativa:
D(Y,) = fy:‘j [1 — F(z)}dz

* Funcion personal de satisfaccion relativa:

S(¥) = [i'[1 - F(2)]d=

De acuerdo con estas funciones, se puede comprender en qué medida
el individuo se encuentra satisfecho y privado.
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Figura 1. Funcion de distribucion acumulada del ingreso

Fuente: Yitzhaki (1979)

Por otro lado, la pobreza relativa, medida ya sea por el consumo o
los ingresos en relacion con sus pares en la sociedad, puede desempefiar un
papel crucial en la conexion entre la desigualdad y |as enfermedades men-
tales a través del estatus social. Un estudio de Perez-Truglia (2020), basado
en encuestas realizadas entre 1985 y 2013, mostr6 que la brecha en felicidad
y satisfaccion con la vida entre personas con mayores y menores recursos
en Noruega aumento significativamente una vez que la informacién sobre el
ingreso relativo se hizo facilmente visible. Esto ocurrio cuando, a partir de
2001, los registros tributarios se volvieron de acceso publico, permitiendo
comparar con precision los ingresos de otros individuos. Como consecuencia,
se observé gue una disminucion del estatus social derivada de la desigualdad
puede generar o intensificar los niveles de ansiedad.

Otro mecanismo de lateoria de la privacion relativa es la inferioridad
internalizada. Este estado se manifiesta cuando el individuo, al compararse
con aquellos que gozan de una mejor situacion socioecondémica, experimenta
una valoracion cognitiva negativa. Este fendmeno impacta de manera adver-
sa en la autopercepcion del individuo, generando sentimientos de vergiienza
hacia si mismo. Esta situacion se asocia con la insuficiencia social y puede
desencadenar la manifestacion de la ansiedad social (Brandts et al., 2016).

2.3. Evidencia empirica

En un estudio empirico realizado por Vine et al. (2012) se evalud la ansiedad
percibida en 498 estudiantes de secundaria, de entre 11 y 13 afios, en Seattle.
Se aplico un andlisis de regresion lineal simple parainvestigar la asociacion
entre el ingreso anual del hogar, el ingreso medio del vecindario y la escala
multidimensional de ansiedad. L os resultados revelaron unarelacion negativa
entre los ingresos del hogar y las puntuaciones en la escala de ansiedad.
Igualmente, Zhu et al. (2019) evaluaron cémo el indice socioecondémico
familiar, junto con la ansiedad de los padres, afecta la ansiedad de los nifios.
Este estudio involucrd a 1.318 niflos y sus padres en Beijing, China, mediante
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dos investigaciones separadas. En el primer estudio, se observo que los nifios
con un indice socioecondmico mas bajo experimentaron niveles mas elevados
de ansiedad en comparacion con aquellos con un indice socioecondémico mas
alto, y este fendmeno se atribuy6 a un mayor nivel de ansiedad en los padres.
En el segundo estudio, que incluyd a 230 nifios junto con sus padres, |0s nifios
de niveles socioecondmicos mas bajos reportaron nivel es superiores de cortisol
basal. Mediante el uso de un modelo de ecuaciones estructurales (SEM), se
explico que la asociacion entre un indice socioecondmico mas bajo y mayores
niveles de cortisol estd mediada por |os mayores niveles de ansiedad tanto en
los padres como en |os nifos.

Reiss et al. (2019) analizaron larelacion entre el nivel socioeconomico
y los problemas de salud mental, donde entrevistaron a 2.111 estudiantes de
Alemaniay utilizaron modelos jerarguicos de regresion lineal maltiple para
analizar asociaciones entre los indicadores del indice socioecondmico: ingreso
del hogar, educacion de los padres, situacién laboral, con los problemas de
salud mental percibidos por los nifios. Los resultados indicaron que l0s nifos
cuyos padres tenian mayores niveles educativosy mayores ingresos reportaron
menos problemas de salud mental.

Por otro lado, Salami y Walker (2013) evaluaron a 133 estudiantes
de Estados Unidos que completaron una encuesta de autoinforme sobre los
sintomas de depresion, ansiedad y desesperanza. Se aplico un andlisis de
regresion lineal simple con variables de control como el género. Los autores
encontraron que la relacion entre el nivel socioeconémico y los sintomas de
ansiedad estaba mediada por 1os niveles de desesperanza: unavez controlada
la varianza explicada por este factor, el nivel socioecondémico dejé de estar
asociado con la ansiedad, evidenciando una mediacion total .

Finalmente, Ochi et al. (2014) en su estudio utilizaron datos de la
Encuesta Mundial de Salud Mental de Japdn, realizada entre 2002 y 2006,
con una muestra de 1.628 nifios. Los participantes completaron entrevistas
de diagndstico que evaluaron la prevalencia de ansiedad y depresion en cada
individuo. Utilizando la educacion de |os padres como unavariable proxy del
indice socioeconémico, los investigadores estimaron la aparicién de ambos
trastornos a lo largo de la vida y estratificaron los resultados por género
mediante el andlisis de supervivencia de tiempo discreto (discrete-time sur-
vival analysis).

L os resultados mostraron que, en el caso de los hombres, el odds ratio
(OR) para trastorno de ansiedad generalizada fue de 8,47 para hijos de padres
con 13 0 mas afios de educacion, en comparacion con aquellos cuyos padres
tenian entre 0 y 11 afos de escolaridad; y un OR de 5,63 para padres con
12 afios de educacion. Para las mujeres, el OR para depresion mayor fue de
1,81 cuando los padres tenian 13 o mas afios de educacidén, en comparacion
con el grupo de referencia (0-11 ainos). Los resultados sugieren que el nivel
socioecondmico en Japon esta positivamente relacionado con la aparicion de
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enfermedades mental es, independientemente de |os antecedentes familiares
y las enfermedades fisicas.

3. MATERIALESY METODOS

El presente apartado describe la metodol ogia utilizada para explicar larelacion
entre el indice socioecondémico y laansiedad. Se estima un modelo que consi-
derafactorestanto del entorno general como aspectos individuales que inciden
en la problemética de ansiedad. Para este fin, se presenta informacion tanto
de la base de datos como del modelo econométrico utilizado; posteriormente,
se realizan pruebas de robustez y un andlisis de | os resultados obtenidos.

3.1. Datos

L os datos utilizados provienen de las bases de datos de la evaluacion SER
ESTUDIANTE del Instituto Nacional de Evaluacion Educativa (INEVAL) para
el ciclo lectivo 2020-2021, donde encuestaron aleatoriamente a 596 escuel as
y un total de 16.596 estudiantes.

La muestra se restringe a 4.021 estudiantes de 4° de EGB, pues la
pregunta principal: “ ¢Con qué frecuencia te has sentido nervioso, ansioso,
con muchisimos nervios?’, fue dirigida exclusivamente para ese nivel. Pos-
teriormente, al considerar Unicamente a quienes respondieron efectivamente
la pregunta, el nUmero disminuye a 3.943. Finalmente, debido ala naturaleza
voluntaria de las encuestas y ala omision de algunas preguntas por parte de los
participantes, la muestra utilizada en el analisis se limita a 2.766 estudiantes
(INEVAL, 2023).

Se utilizan tres de bases de datos, |a primera base se denomina micro,
gue contiene caracteristicas de los individuos como codigo unitario del estu-
diante, cddigo unitario de lainstitucion, sexo del estudiante, autoidentificacion
étnica. (ver anexo A).

La segunda base es de |los factores asociados al estudiante, como su
numero unico; cédigo unitario de lainstitucion; si repite el afo; si el estudiante
cuenta con poca resolucion hacia sus problemas; si el estudiante se siente con
apoyo académico por los profesores; si cuenta con la confianza para hablar
sobres sus problemas hacia los maestros; si durante las clases |os maestros
tienden a molestarse con sus alumnos; si |os comparieros le amenazan; si el
estudiante se encuentra contento con su vida, entre otras.

Latercera base recopila un conjunto de variables que se relacionan con
factores asociados a los padres como codigo del representante (mismo del
estudiante); cédigo unitario de lainstitucion; grado donde esté estudiando el
estudiante; jefe del hogar; si los padres ayudan a sus hijos en sus tareas; la
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probabilidad de asesinatos en el barrio; si cuentan con un prejuicio hacialos
nifos sobre si consideran ridiculo que el nifo llore, entre otras.

Debido a que todas las bases de datos comparten un indicador comun,
especificamente el codigo unitario del estudiante, se lleva a cabo la integra-
cion entre la base micro y la base de factores asociados con |os estudiantes.
Después se une la base de datos con |la de factores asociados a los padres de
familia, mediante |la misma variable. Este procedimiento da como resultado la
base de datos final utilizada en el analisis econométrico. Los pasos detallados
del proceso se presentan en los anexos.

3.2. Descripcion del modeloy el método de estimacion

Con base en el marco tedrico propuesto por Graczyk et al. (2010) y
Rapee et al. (2009), que explica la relacion entre la ansiedad y factores de
riesgo y factores de proteccion, se plantea el modelo economeétrico. En este, la
ansiedad se encuentra en funcion de un indice socioecondmico, un vector de
caracteristicas individuales, un vector de caracteristicas escolares, un vector
de caracteristicas del hogar y €l error del modelo. Cada vector incluye factores
de riesgo y de proteccion, detallando la complejidad de las influencias en el
fendmeno de la ansiedad.

Ansiedad;; = f(/BlIseCij + Cija + D2 + Efim + M0 + 6ij)

Ansiedad;; es unavariable dicotbmica queindicasi el individuo percibe
0 no ansiedad; Isec es €l indice socioeconomico; Cy; es un vector de caracte-
risticas del alumno; D’; es el vector de caracteristicas escuela; Ej; es el vector
de caracteristicas del I%ogar; M;; es el vector de caracteristicas psicol6gicas,
y €;; es el error del modelo.

3.3. Modeloy método

Una vez establecido el modelo econométrico y tomando en cuenta que la
variable dependiente es binariay que se cuenta con un nimero considerable
de observaciones, se establece que es adecuado que la forma del modelo sea
de tipo probit, obteniendo la siguiente ecuacion:

P(Ansiedadij = 1‘X) = 0(,30 + Bilsecy + Ci'ja + D;-Q - Ei'j7r - 8ij)

Dado que la regresion con una variable dependiente binaria modela la
probabilidad de que Y = 1, el modelo probit establece una relacion no lineal
entre las variables independientes y la variable dependiente, que obliga a que
los val ores estimados se encuentren entre 0 y 1, pues se gjustan a una distribu-
cion normal acumulada. En este sentido, también se derivan los coeficientes
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para obtener efectos marginales; de esta manera, se busca conocer como un
aumento en las variables se relaciona con |a probabilidad de ocurrencia del
evento (Stock & Watson, 2012).

Es necesario establecer el método mas conveniente para estimar 10s
parametros del modelo: el de méxima verosimilitud. Este método calcula la
probabilidad de ocurrencia de una muestra en una poblacion, en otras pala-
bras, busca la combinacion de parametros que hace mas probable el conjunto
de respuestas observadas. En el caso del probit, la funcion de verosimilitud
se construye multiplicando las probabilidades individuales asociadas a cada
observacion x; (Wooldridge, 2019).

Si se otorga un valor inicial de x,, la probabilidad conjunta se puede
observar como

f(z1)f(x2) ... f(zn) = Pr(zy, z2,...,2,)
f<561)f(5132) . f(xn) =11} f(zs)

Cuando la funcién de densidad depende de |os parametros 6, se trans-
forma en lafuncion de verosimilitud.

L(6|x) = P(x|0)
L(0]z) = P(z1|0)P(z5]6) . .. P(z,)

Por lo tanto, se maximiza la probabilidad de obtener la distribucion
de la muestra a través de un estimador 6, denominado estimador de maxima
verosimilitud. A partir de ello, se derivan las ecuaciones del logaritmo de la
verosimilitud para cada coeficiente, o cual indica las condiciones bajo las
cuales lafuncion de verosimilitud al canza su méaximo.

=L =7, f(x)
El estimador de maxima verosimilitud cuenta con tres propiedades:

» Esasintéticamente normal: los errores se distribuyen de manera normal
cuando la muestra tiende a infinito.

» Eficienciaasintotica: en muestras grandes lavarianza del EMV es menor.
e Consistencia: el estimador converge en probabilidad.

>
U=
D
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Para estimar 1os parametros de maxima verosimilitud, se basa en €l
supuesto de que los datos son independientes e idénticamente distribuidos, 1o
gue implica que cada observacion es diferente de las demas observaciones y
sigue la misma distribucion (Wooldridge, 2019).

3.4. Datos anidados

L os datos escolares tienen |la naturaleza de ser anidados, pues en las insti-
tuciones educativas los padres tienen la libertad de decidir en qué escuela
matricular a sus hijos. Esta dinamica conduce a la correlacion de datos den-
tro de las escuelas. La correlacion resultante implica que los errores no son
independientes, o que puede introducir sesgos en los estimadores. En otras
palabras, la informacion proporcionada por un estudiante i que asiste a la
escuela j podria ser similar a la de un estudiante m que también asiste a la
misma escuela j. Adicionalmente, es fundamental destacar que las observa-
ciones cercanas geogréaficamente tienden a comportarse de manera similar,
generando asi dos problemas potenciales en el modelo.

El primer problemaidentificado radica en la correlacion de los errores
estandar, |0 que podriaresultar en inferencias poco confiables, afectando tanto
a los intervalos de confianza como a los p-valores calculados. Para abordar
esta situacion, se propone la implementacion de errores cluster, un método
gue estima los errores tomando en cuenta que | os estudiantes se agrupan por
escuel as. Este enfoque genera clUsteres o agrupaciones de datos donde, aunque
|as observaciones dentro de cada cluster estan correlacionadas, |0s errores son
tratados como independientes entre clusteres. Es importante sefialar que los
errores cluster modelan lavariacion del término de error entre clUsteres, y no
dentro de cada cluster (Cebolla, 2013).

En cuanto al segundo problema, que implica el sesgo de los estimado-
resy la posible distorsion de los resultados, se propone abordarlo mediante
la introduccion de efectos fijos. Estos efectos fijos consisten en variables
dicotomicas que capturan las caracteristicas especificas de |a escuela que no
son observables. Lainclusion de efectos fijos mejorala precision de los esti-
madores, reduciendo la posibilidad de sesgo.

P(Ansiedadij = 1|X) = H(ﬁilIsecij + C’i’joz + D;Q + Ei,jﬂ- + Mlgd + )\j + 5ij)
U5 = )\j + 5ij

Donde u;; es €l error del modelo; A; son las caracteristicas propias e
inobservables de cada escuela, y €;; son los shocks aleatorios.

Lainclusion de efectos fijos permite controlar la correlacion entre las
caracteristicas inobservables de |las escuelas y de las variables explicativas,
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mejorando la precision de los estimadores y evitando sesgos derivados de la
heterogeneidad no observada a nivel institucional.

3.5. Descripcion delasvariables

Para recapitular de manera precisalarelacion entre el indice socioecondémico
y la ansiedad, es crucial seleccionar cuidadosamente las variables, tanto la
variable dependiente como la variable independiente, asi como las variables
de control. A continuacion, se presenta la estadistica descriptiva de las de las
variables utilizadas en el modelo.

Tabla 1. Estadistica descriptiva de la variable dependiente

Variable dependiente (Austeridad)

Variable Descripcion Estadistica
O resto; 1 nunca 46,35 % Ono 46,35 %
Ansiedad O resto; 1 casi siempre 47,29 % .
. 1 53,65 %
O resto; 1 siempre 6,36 % 3 °

Fuente: INEVAL (2023)
Elabor acién: autores

Para la creacion de la variable dependiente, se recopil6 informacion a
partir de la pregunta formulada por el INEVAL en |a base de datos de facto-
res asociados al estudiante. Esta pregunta indaga a los estudiantes sobre |la
frecuencia con la que han experimentado nerviosismo, ansiedad o nervios
intensos, clasificandol os en dos categorias: aguellos que respondieron “nunca’,
indicando la ausencia de percepcion de ansiedad, y aquell os que respondieron
“casi siempre” y “siempre”, sefialando una percepcion de ansiedad.

En cuanto al indice socioeconomico (ISEC), que clasifica a los indi-
viduos en funcion de variables como servicios del hogar, nivel de educacion
y bienes del hogar, se observaron inicialmente valores en el rango de -2,39 a
2,26. Parafacilitar lainterpretacion, se llevd a cabo un proceso de reescalado,
gjustando los valores para que se sitien en el intervalo de 0 a 1.
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Tabla 2. Variables independientes

Caracteristicas del individuo (C")

Mujer 0 hombre 52,03 %
1 mujer 47,97 %
0 mestizo/blanco 83,38 %
Minorias étnicas 1 rango (afroecuatorianos, indigenas, 16,62 %
monti buos)
Repite afio €l 0 no repite 97,27 %
estudiante 1 si repite 2,713%
Caracteristicas de la escuela (D”)
0 resto; 1 nunca 6,86 %
Apoyo académico O resto; 1 casi siempre 27,51 %
O resto; 1 siempre 65,64 %
L os maestros se 0 no 54,84 %
molestan en laclase 1 si 45,16 %
Tus comparieroste 0 no 91,31 %
amenazan 1si 8,69 %
Caracteristicas del hogar (E")
0 resto; 1 madre 28,74 %
Jefe del hogar O resto; 1 padre 67,02 %
O resto; 1 otros 4,24 %
Ayuda de los padres 0 no ayuda 41,27 %
en tareas 1 si ayuda 58,73 %
Caracteristicas psicolégicas (M”)
Incapacidad de resolucion 0 no 14,77 %
de problemas 1si 85,23 %
Te sientes contentocontu 0 no 1,49 %
vida 1si 98,51 %

Fuente: INEVAL (2023)
Elabor acién: autores

En el caso de las variables de control, estas se distribuiran en diversos
vectores. En el vector “individuo” se incluyen variables como el género, per-
tenencia a minorias étnicas y la repeticion de afo académico.

Asimismo, en el conjunto de variables de control se encuentra el vector
de caracteristicas de la escuela, que incorpora variables tales como el nivel
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de apoyo académico percibido por parte de los profesores, la percepcion de
molestias por parte de los profesores durante las clases y la identificacion de
casos de acoso escolar. De la misma forma, las variables de control se inte-
gran también en el vector de caracteristicas del hogar, que abarca aspectos
como la figura que ejerce |la jefatura del hogar y el nivel de apoyo que los
padres brindan en |as tareas escol ares de sus hijos. Finalmente, se incorpora un
vector de caracteristicas psicol 6gicas que incluye dos indicadores: la percep-
cion de autoeficacia para resolver problemasy el nivel de satisfaccion con la
vida. Estas variables permiten capturar dimensiones emocionalesy cognitivas
relacionadas con el bienestar infantil y constituyen controles adicionales que
pueden influir directamente en la probabilidad de presentar ansiedad.

El objetivo principal es evaluar aspectos como la significancia del esti-
mador de interés y su estabilidad en cuanto a la magnitud y signo. Para ello
se desarollan cinco modelos. El primero estima una regresion entre el indice
socioecondmico y laansiedad, corregida por efectosfijosy errores clUster. En
el segundo, seincluyen las variables del primer modelo y se agrega el vector
de caracteristicas individuales. El tercer modelo incorpora las variables del
segundo y se agrega el vector de caracteristicas de la escuela. En el modelo
cuatro, se incluyen las variables del tercero, afadiendo el vector de caracteris-
ticas del hogar. Finalmente, en el Ultimo seincluyen las variables del modelo
cuatro y el vector de variables psicol 6gicas.

365



Tabla 3. Modelo Probit

Variable dependiente: Ansiedad

Variables (1) (2 (©)) 4) 5)
Efectos marginales
ISEC -0,174* -0,176* -0,203** -0,206** -0.200**
(0,0909) (0,0905) (0,090) (0,090) (0,089)
mujer -0,0697 -0,0417 -0,0397 -0,0358
(0,0509) (0,0533) (0,0535) (0,0537)
minorfas -0,0747 -0,0515 -0,0557 -0,0801
(0,0928) (0,0939) (0,0931) (0,0936)
. 0,311* 0,315* 0,328%* 0,334*
repite
(0,186) (0,187) (0,186) (0,187)
Apoyo nunca
Apoyo casi 0,0706 0,0618 0,0638
siempre (0,121) (0,120) (0,120)
Apoyo casi -0,157 -0,167 -0,151
siempre (0,118) (0,118) (0,118)
Profesor se molesta 0,3187%% Q3207 0,314
(0,0599) (0,0601) (0,0601)
Comparieros 0,540*** 0,545*** 0,520* **
amenazan (0,115) (0,115) (0,117)
Jefe de hogar madre
0,113* 0,118*
Jefe de hogar padre (0,0626) (0,0627)
0,113* 0,118*
Jede de hogar otros (0.181) (0.180)
Ayuda de padres en -0,0144 -0,0147
tareas (0,0573) (0,0571)
Contento 0,568
(0,239)
0,241***
Problemas (0.0838)
Efectos fijos Si Si Si Si Si
constante 0,601***  0,611*** 0,374* 0,336* 0,685%*
Pseudo R2 0,0790 0,0805 0,1055 0,1060 0,1101
Observaciones 2,677 2,677 2,677 2,677 2,677

* p<0,1, ** p<0,05, *** p<0,01.
Fuente: INEVAL (2023)
Elabor acién: autores
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Como se puede observar, €l coeficiente es estable a medida que se intro-
ducen los distintos vectores, ya que no se evidencian cambios significativos
ni en los efectos marginales ni en los errores estandar. De igual forma con la
introduccion de los vectores, el estimador del model o aumenta su significancia
estadistica, alcanzando el umbral del 5 %.

3.6. Pruebas posestimacion

Las pruebas de posestimacion tienen como objetivo analizar |a robustez y
la capacidad discriminativa del modelo. Como se ha descrito anteriormen-
te, laintencién de estas pruebas es determinar si la relacion entre el indice
socioecondémico y la ansiedad se mantiene negativa con diferentes métodos de
estimacion. Se utilizaran tanto métodos probabilisticos con distribuciones acu-
muladas, como probit y logit, asi como estimaciones a partir de unaregresion
lineal con minimos cuadrados ordinarios (MCQO). Como se puede observar,
la relacion se mantiene constante, 10s errores estandar son similares en las
distintas formas de estimar el modelo y los estimadores son significativos al
5 % de nivel de significancia.

Tabla 4. Comparacion de modelos

Probit L ogit MCO
Efectos Efectos
mar ginales mar ginales
-0,200%*** -0,206** -0,178**
ISEC (0,0896) (0,0922) (0,0820)
[-0,376; -0,024] [-0,387;-0,0255] [-0,339; -0,0159]
Vector individuo Si Si Si
Vector escuela Si Si Si
Vector hogar Si Si Si
Vector variables psicol 6gicas Si Si Si
Efectos fijos Si Si Si
Constante 0,148 0,238 0,565***
Pseudo-R2 0,1085 0,1082 0,086
Observaciones 2,677 2,677 2,677

* p<0,1, ** p<0,05, *** p<0,01.

Nota: Entre paréntesis se presentan |0s errores estandar y entre corchetes los interval os de confianza.
Fuente: INEVAL (2023)

Elaboracion: autores
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4. RESULTADOSY LIMITACIONES

En esta seccion se muestran |os resultados del modelo final para observar la
relacion entre el indice socioecondmico y la ansiedad en estudiantes de 4°
EGB. Un aumento de un punto del ISEC se relaciona con una disminucion
del 20,04 % en |la probabilidad de experimentar ansiedad, en promedio. Este
resultado evidencia una relacion negativa y estadisticamente significativa
entre el nivel socioecondmico y laansiedad, resaltando el papel determinante
gue desempefian las condiciones socioecondmicas en la salud mental infantil.

Lafigura 2 muestra la asociacion entre la probabilidad estimada de
percibir ansiedad, desagregada por |os distintos niveles del indice socioeco-
nomico (ISEC). Los individuos con estratos més bajos del | SEC muestran una
probabilidad significativamente mayor de percibir ansiedad en comparacion
con aquellos de estratos mas altos. Sin embargo, se observa que incluso los
estudiantes con niveles socioecondmicos elevados mantienen una probabi-
lidad no despreciable de presentar ansiedad. Para ilustrar, si se considera a
un individuo con un ISEC de 0,1, la probabilidad de percibir ansiedad es del
60 %, mientras que, para un individuo con un ISEC de 0,9, la probabilidad
es de 45 %.

Figura 2. Efectos marginales del | SEC desagregado en la probabilidad
de percibir ansiedad

Fuente: INEVAL (2023)
Elabor acién: autores

Este hallazgo puede respal darse tedricamente mediante tres argumentos.
L os primeros dos se fundamentan en lateoria de la privacion absoluta, donde
la menor disponibilidad de recursos, asociada a pertenecer a estratos sociales
bajos, limita o priva a las familias |a posibilidad de contar con recursos para
cubrir sus necesidades basicas como salud, educacion y alimentacion. Lafalta
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de certeza sobre cuando se podra acceder a alimentos o recibir tratamien-
to médico contribuye al malestar en el individuo. Esta incertidumbre puede
generar niveles elevados de estrés, aumentando asi |a probabilidad de percibir
ansiedad (Reardon et al., 2019).

El segundo argumento que sustentalarelacion entre el indice socioeco-
némico y laansiedad eslaviolenciay el crimen. Esto se debe a que individuos
con niveles socioecondmicos mas bajos tienen mayores probabilidades de estar
expuestos a situaciones violentas y actos criminales, tales como la presenciade
robos, delitos violentos o violenciaintrafamiliar. Estas experiencias negativas
impactan de manera significativa en el bienestar emocional, aumentando las
probabilidades de padecer ansiedad (Ridley et al., 2020).

El tercer argumento se basa en la teoria de la privacion relativay se
centraen la confianzaindividual. L os nifios de niveles socioeconémicos bajos,
al compararse con |os hogares que tienen mayores recursos, pueden sentirse en
situaciones de inferioridad en cuanto a su poder adquisitivo. Esta percepcion
subjetiva de desventaja deteriora el bienestar emocional y puede desencadenar
sintomas de ansiedad (Brandts et al., 2016).

4.1. Conclusionesy discusion

La presente investigacion confirma la hipotesis planteada: existe una asocia-
cion inversa entre mayores niveles socioecondmicos y una menor probabilidad
de percibir ansiedad en el periodo de la pandemia. L os resultados revelan que
un aumento de un punto en el indice socioeconomico se traduce en una dismi-
nucion del 20 % en la probabilidad de experimentar ansiedad. No obstante, la
demostracion mateméticay el respaldo tedrico subrayan que el problema de
la ansiedad persiste en todos |los puntos del indice socioeconémico.

Se identifica que, en los niveles mas bajos de este indice, las probabi-
lidades de percibir ansiedad son més elevadas, respaldando asi |a teoria de
la privacion absoluta, la cual explica que el malestar emocional surge debido
a la carencia de recursos para cubrir necesidades basicas. Ademas, se evi-
dencia que, incluso en niveles socioecondmicos que si tienen cubiertas estas
necesi dades bésicas, |a ansiedad puede manifestarse. Estarelacion encuentra
respaldo en lateoria de la privacion relativa, que se centra en la comparacion
social y la sensacidn de desventgja frente a los pares. En resumen, a pesar de
gue un incremento en un punto en el indice socioeconOmMIco Se asocia con
una disminucién en la probabilidad de percibir ansiedad, es evidente que esta
probabilidad estara presente en todos |os niveles socioecondmicos.

Una limitacion del estudio es que el periodo analizado (2020-2021)
coincide con lapandemiade COVID-19, lo que debe considerarse a interpretar
los niveles de ansiedad observados.
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4.2. Recomendaciones

En base a los resultados de la investigacion, se proponen las siguientes
recomendaciones. En el ambito de las politicas publicas, se sugiere laimple-
mentacion de programas de capacitacion dirigidos a nifios y padres de familia,
orientados aintegrar principios de laterapia cognitivo-conductual en las acti-
vidades diarias del aulay en el entorno familiar. Dichos programas podrian
incluir sesiones de juego y narracion de cuentos que ayuden alos nifios a com-
prender |a naturaleza de la ansiedad y aprender estrategias para contrarrestar
pensamientos estresantes (Mifsud & Rapee, 2005). Estaintervencion debe estar
articulada con campafias de concienciacion paralos cuidadores, subrayando la
importancia de detectar y gestionar tempranamente | os sintomas de ansiedad.

Asimismo, se propone capacitar alos docentes con el objetivo de que
puedan reconocer los sintomas de ansiedad y derivar a los estudiantes a los
departamentos de consgjeria (DECE) correspondientes (Minahan, 2023). Esta
capacitacion deberia enfocarse especialmente en escuel as ubicadas en zonas
con un indice socioeconémico mas bgjo.

En cuanto a futuras investigaciones, resulta crucial emplear bases de
datos que permitan explorar el problema de |a ansiedad en diversos niveles
académicos. Asimismo, se sugiere llevar a cabo investigaciones comparati-
vas anivel latinoamericano y con diferentes periodos de estudio con el fin de
contrastar |os resultados y obtener una comprensién méas completay contex-
tualizada de este fenGmeno.
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