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Ricciulli-Marin, D., Bonet-Moroén, J., Pérez-Valbuena, G. J., Haddad, E. A.,
Aratjo, 1. F., & Perobelli, F. S. (2021). Regional differences in the economic
impact of lockdown measures to prevent the spread of COVID-19: A case
study for Colombia. Cuadernos de Economia, 40(85), 977-998.

This paper analyses the regional economic differences in the impact of lockdown
measures to prevent the spread of COVID-19 ordered by Colombia’s national gov-
ernment. Using an input-output model, we estimate regional economic losses by
extracting a group of formal and informal workers from different sectors of the
economy. Results show regional differences in the impact of lockdown measures
on their labour markets, local economies, and productive sectors. We also find that
peripheral regions consolidate a higher number of informal workers in isolation
than the interior regions. Regarding the economic impact, regional losses range
between 5,4% of the GDP (Amazonia) and 6,3% (the Coffee Area and Antioquia).

Keywords: COVID-19; inter-regional input-output matrix; regional development.
JEL: R12, R15, R58.

Ricciulli-Marin, D., Bonet-Moron, J., Pérez-Valbuena, G. J., Haddad, E. A.,
Aratjo, L. F., & Perobelli, F. S. (2021). Diferencias regionales en el impacto
econémico de las medidas de aislamiento para prevenir la propagacion del
COVID-19: un estudio de caso para Colombia. Cuadernos de Economia,
40(85), 977-998.

Este articulo analiza las diferencias regionales en el impacto econémico de las
medidas de aislamiento ordenadas para evitar la propagaciéon del COVID-19 en
Colombia. Por medio de un modelo insumo-producto, se estiman las pérdidas
econdmicas que resultan de extraer un grupo de empleados formales e informales
de los distintos sectores de la economia. Los resultados sefialan diferencias regio-
nales en el impacto del confinamiento sobre el mercado laboral, las economias
locales y sus sectores productivos. Se encuentra que las regiones periféricas con-
centran un mayor nimero de informales en aislamiento que las regiones centrales.
Las pérdidas econdmicas oscilan desde 5,4 % del PIB (Amazonia) hasta 6,3 %
(Eje Cafetero y Antioquia).

Palabras clave: COVID-19; matriz insumo-producto interregional; desarrollo
regional.
JEL: R12, R15, R58.
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INTRODUCTION

In order to prevent the spread of COVID-19, the Colombian government has been
adopting a number of sanitary measures. After declaring the pandemic a national
sanitary emergency on March 12,' the Ministry of Health and Social Protection
ordered mandatory preventive isolation for people over 70 years old.> Subse-
quently, on March 22, the President announced the compulsory confinement of
the entire population from March 25 to April 13.2 This excluded essential eco-
nomic sectors such a health, production of basic necessities, financial and banking
services, assistance and care of children and older adults, pharmaceutical produc-
tion, cleaning, disinfection and personal care products and public services and
telecommunications.

At the end of April, the confinement was extended to May 11, including exemp-
tions for specific sectors as long as they met certain sanitary protocols.* For exam-
ple, construction and several basic manufacturing activities were reactivated. Then,
on May 6, the national government again extended the confinement period until
May 25,5 at the same time authorizing the reopening of COVID-19 free municipal-
ities as long as they met proper biosecurity protocols.

An increasing number of studies have estimated the economic costs of confine-
ment measures all over the world. The World Bank (2020) foresees a drop in the
growth of the Colombian GDP of around 2%, while the OCDE (2020) estimates
an initial impact of the paralysis of 23% of the GDP. CEDE (2020) attests that
about nine million people’s income depends on activities which are vulnerable
to isolation measures and estimates that their closure will cost at least 10% of
the GDP per month. Moreover, Mejia (2020) finds that in a scenario were isola-
tion measures lead to a reduction of between 37% and 49% of sectoral operations,
the economic cost would range between COP $48 and COP $65 Trillion (4.5% to
6.1% of GDP) per month.

Bonet et al. (2020) provide a closer look at the regional impact of lockdown
measures, finding that the confinement of 60% of total workers is equivalent to
approximately 13.3 million workers in isolation, of which approximately 70%
are informal. Following the latter scenario of confinement, the authors also find
that economic losses amount to COP $59 Trillion or 6.1% of the national GDP.
As expected, these effects are not homogeneous throughout different regions and
depend, among other factors, on the degree of exposition of the local economies
to the isolation measures. For instance, the authors find that the most vulnerable

! Resolution 385 March 12 2020.
2 Resolution 464 March 18 2020.
3 Decree 454 March 22 2020.

+ Decree 593 April 24 2020.

°> Decree 636 May 2020.
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regions are Antioquia, Boyacd, San Andrés, Santander and Valle, which are highly
dependent on service activities affected by the confinement.

Since the understanding of these regional differences is essential for the adoption
of public policies, the objective of this paper is to compute and analyse the main
regional heterogeneities observed in the economic impact of lockdown measures.
To do so, we use a multisectoral and multiregional input-output model that allows
us to partially extract workers from the different sectors of the economy and com-
pute economic losses at the regional level.

Our results evidence differences in three dimensions: the labour market, the local
economies and sectoral impacts. Regarding the first, we find that the peripheral
regions (Amazonia, Caribbean, Pacific, and Eastern plains and Orinoquia) con-
centrate a higher number of informal workers in isolation than the interior regions
(Coffee area and Antioquia, and Central). These economic losses range between
5.4% of the GDP in the Amazonian region to 6.3% in the Coffee area and Antio-
quia. Moreover, we find that while the largest losses in the Coffee area and Antio-
quia, Central, Caribbean, and Pacific regions are concentrated in service activities,
in Amazonia, and the Eastern plains and Orinoquia, the most affected sectors
belong to agriculture and mining.

Another relevant issue, recently analysed in the literature, is related to the tradeoff
between health and the economy as the result of the lockdowns to prevent the con-
tagion of COVID-19. In general, the literature has found a compensatory effect
between the economic costs and losses due to the lockdowns and the reduction in
the mortality rate during the pandemic. In a multi-country analysis, Kochanczyk
and Lipniacki (2021) found that delays in initiating quarantine periods increase
the number of infections and deaths. Another example is for the particular case of
Ohio in the United States, where Mallow (2020) estimated the potential years of
life lost and the economic value of that loss, from which it is possible to evaluate
the risk-compensation resulting from lockdown measures taken in that particular
state. Another related research was carried out by Aum, et al. (2021), who com-
pared the intensive testing strategy in South Korea and the quarantine approach
in the United Kingdom. The results indicate that the former strategy would have
worked equally well in the United Kingdom as in South Korea, reducing contagion
and deaths and even preventing a decrease in the GDP.

This paper is organized as follows. The second section presents the input-out-
put methodology used to compute the regional economic impact of the lockdown
measures. The third section briefly characterises the regional economies and their
labour markets. The fourth section presents the results of the sectoral and regional
economic impact resulting from the lockdown measures. The final section pres-
ents our conclusions.
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METHODOLOGY?*

Following Haddad et al. (2019) and Bonet et al. (2020), we use an input-output
flow table considering fifty-four sectors, where we split up the workers into g age
groups, and identify payments to wage earners for each group (Table 1).

Table 1.
Input-Output Flows
Processing sectors Total
& Final demand ot
1 54 output
. 1 Z() . Z(1,54) q i g e X
Processing
sectors :
54 Zsan) || Z(s4.59) Csq Isy 854 | G54 Xsq
Imports 4 . ts, z, t; t, z, t
Indirect taxes m . Msy m, m; myg m, m
1 1(1.1) . 1(1,54) 11
Labour
payments =
a |l fg.s0 ;
Other payments n e sy n
Outlays X X, c i g e
Employment 1 L(U) e L(1,54) L
9 L(q,l) L(q,54) L,

Source: Bonet et al. (2020).

Where:
z with 7, j=1,...,n the interindustry sales of sector i to sector j.
t,and m, (i=1,...,n,c,i,g,e), are the indirect tax payments, and imports, respectively.

l;and L, (i=1,...,q and j =1,...,n) are the payments by sector for labour services,
and total number of workers, respectively.

n; (j=1,...,n) are the payments by sector for all other value-added items.

¢, i, g;, and ¢; (i =1,...,n) are the components of final demand, f; for household
purchases, investment purchases, government purchases, and exports, respectively.

x; (i=1,...,n) is the total sectoral output.

¢ Based on Haddad et al. (2020).
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We assume that lockdown measures restrict part of the labour force which, in
the case of the COVID-19 pandemic, are both age and sector-specific.” We define
gxn factors, F,,.0<F, <, defining the share of non-restricted workers in each
group and each sector. Therefore, we set the factor to unity in sectors without
restrictions, and to zero for those where there are reasons to believe their economic

activities are fully restricted.

The next step is to apply each factor F, , to its corresponding element in both
matrices, employment and labour payments. In the former, we define the num-
ber of workers facing lockdowns while in the latter we compute, for each sector,
the contribution of those workers to the total labour income. With the aggregate
income associated with both restricted and non-restricted workers, we use its share
in total latl)lour payments by sector together with the sectorial labour payment coef-

ficients, ) /;/ x;. Then, we define a new set of penalty factors specific for each

sector, Fn,l 0<F, <1, which identify the share of the output in each sector con-
nected with non-restricted workers.

This strategy permits carrying out different scenarios based on goals for compli-
ance to the measures. For example, if we would like to investigate a case that is
both consistent with the set of pre-defined factors, F, and a desirable level of
compliance, @,* we can find an adjustment weight (w) to be applied across all £, ,:

E q E nLrextricted
wF, >—rt—1 - =
TS

1 L

After computing the factors, F,,, we use all the information to partially extract par-
ticular sectorial flows in the input-output flow, taking into account both demand
and supply reductions.

a &)

For the interindustry demand we consider that Vz,,i, j =1,...,n we calculate a cor-
responding restricted flow, z; :

7= )
Fyzy if ;> F,

One of the advantages of this approach is that, apart from the supply-side restrictions
(those associated to F)), itis also possible to include demand-side restrictions. For
each final demand user, a demand-side factor, F,, v =c,i,g,e, can also be defined.
Each F, is specified as follows: F, is computed according to changes in prede-

7 In our multiregional modeling framework, control measures can also be region-specific.

8 The a parameter corresponds to the percentage of occupied people in the whole economy whom
are heeding isolation measures.
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termined earnings by isolated workers. On the other hand, we are assuming that
informal workers affected by the isolation face a complete loss of income, while
formal workers face only a partial loss, according to a parameter 8, 0<d <1.
Accordingly, we also assume that changes in labour income are transferred to
household demand changes.’

Considering that investment decisions taking place and government expenditures
are unaffected (on the demand-side) in the short run, F; and F, are set to unity.
This allows us to use government reactions for simulating policy scenarios and
computing alternative values for F,. On the other hand, F, is set to 0.75." Also, in
the median economy, exports would decline by 25%.

Then, we apply a rule with each component of the final demand (f;,), where Vf, ,
u=1i,g,e we compute the restricted flow f; :

F;.fiu’ifF;'<Fu
fu= ®)
E Ju i B> F,

When considering household demand, we can apply the supply and demand con-
straints: Vf,, ,u=c the restricted flow, f, ,is computed as f, =F.F, f; . Based on
the original and modified sectoral flows, we now have two matrices and two vec-
tors: interindustry flows matrices Z and Z, and the final demand vectors, f and
/', from which we can also derive the corresponding matrices of technical coeffi-
cients, 4 and A, for a given vector of sectoral output x.

The next step is to apply the extraction method (the extraction of particular sectors
from the input-output matrix), with the purpose of identifying the changes in the
amount of output when several sectors are removed from the economy, and hence
the relative importance of a sector in this economy.!! Haddad et al. (2020) devel-
oped a variant of the extraction method in the sense that they do not fully extract
sectors, but only a part of them according to the combined information given by
Zand f.

With the complete sector flows the output is given by x = (1-4 )_l 7. If 4 corre-
sponds to the restricted intersectoral trade flows and f to the corresponding _ﬁln_al
demand, the lockdown-related output of the economy is given by x = (I —-4) f.
Consequently, the result of the partial extraction is given by 7T = i’x - i’ x, with T
being the measure of annual loss in the economy. Also, as always, pre-multiply-
ing the vector of gross output (x or ¥) by the matrix (v), whose main diagonal is

the variables’ coefficient we are able to translate sectoral gross output outcomes

° Haddad et al. (2020) mention that government transfers to specific groups of workers, as a mea-
sure to attenuate the effects of the crisis, would also affect F.

10This assumption is based on the OECD (2020) projections for short-term declines in GDP for
many economies, https://www.oecd.org/coronavirus/en/.

"' The extraction method was first proposed by Dietzenbacher et al. (1993).
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into the outcomes of other variables. Daily predetermined losses can be computed
dividing T or vT by the weekdays.

AN INITIAL VIEW OF THE PRE-
LOCKDOWN REGIONAL ECONOMIES

In order to understand the potential effects of lockdown measures, it is essential
to identify the main economic activities and the composition of the labour force in
each region."” To do so, we use the sectoral composition of economic activities and
the labour market information as reported by the National Statistics Department
(DANE for its acronym in Spanish) in 2015. Despite variations in the aggregated
data, sectoral composition of employment and production of regional economies
have remained relatively stable over the last few years.

Regarding economic structure, services stand out as the activity with highest par-
ticipation in value added in all regions. In the majority of cases, the participation of
the service sector is close to 70%, only for the Eastern plains and Orinoquia these
activities represent a lower proportion, 45% of the total added value.

The distribution of the remaining sectors follows a similar pattern in the Cof-
fee area and Antioquia, Central, Pacific, and Caribbean regions. In these territo-
ries, manufacturing represents between 8.4% and 13.4% of total production, and
agriculture between 7.2% and 12.7%. Mining is the only sector with any signifi-
cant variation throughout these regions with contributions that range from 1.1%
in the Coffee area and Antioquia, to 10.6% in the Caribbean. The case of Amazo-
nia is particular, since it has a manufacturing sector with low participation (1.7%).
Regarding the Eastern plains and Orinoquia, the lower participation of services
(45%) is compensated with a higher mining and agriculture contribution that
accounts for 36% and 17% of total value added, respectively.

Regarding the sectoral distribution of workers for the six regions and the national
aggregate, at first glance, and making a comparison with the distribution of eco-
nomic activity, the Coffee area and Antioquia, Central, Caribbean, and Pacific
regions, have a services sector with lower employment participation than value
added. Conversely, the remaining regions have a higher participation of labour
services than in economic production. This is particularly evident for the East-
ern plains and Orinoquia region, where services contribute up to 45% of the total
added value and workers in this sector represent 83% of the total in the region.

121n this paper we divide the country in six regions: (1) Caribbean: San Andrés, La Guajira, Mag-
dalena, Cesar, Atlantico, Bolivar, Sucre and Cérdoba; (2) Coffe area and Antioquia: Antioquia,
Caldas, Quindio and Risaralda; (3) Central: Bogotd, Boyacd, Cundinamarca, Huila, Norte de
Santander, Santander and Tolima; (4) Pacific: Chocd, Valle del Cauca, Cauca and Narifio; (5) Eas-
tern plains and Orinoquia: Arauca, Casanare, Vichada and Meta; and (6) Amazonia: Amazonas,
Caquetd, Guainia, Guaviare, Putumayo and Vaupés.
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A second pattern, common to all regions, is related to mining and agriculture
activities. While the former has a participation high in value added and low in
employment, agriculture contributes more to workers than to economic produc-
tion. These results support the hypothesis of significant regional disparities, both
inter and intra-regional, which has been previously documented in the literature
(Bonet & Meisel, 2001; Galvis & Meisel, 2010). The next step is to analyse intra-
regional differences, specifically the share of each sector on the total value added
and workers.

Starting with the Caribbean region, San Andrés stands out as a department where
nearly all the value added (97.2%) and workforce (93%) is related to the services
sector. This island is highly dependent on tourism related activities such as accom-
modation and food services. Although less so than San Andrés, the other depart-
ments in the region also have a high contribution of services to value added and
employment. Also, agriculture and livestock comprise an important proportion of
labour in this region.

Regarding the Pacific, we can identify two departments that are far removed from
the general pattern observed in this region. This is the case of Chocd, where ser-
vices have a low participation in value added compared to its neighbouring depart-
ments (56.1% compared with the regional average of 72.1%). In this department,
mining has the second highest participation in value added, 26.3%, compared with
a regional average of 2.5%. In terms of employment, mining provides the high-
est contribution, 12.9% in contrast with 2.5% for its neighbours. Furthermore, the
department of Valle del Cauca, the richest department in the region and one of the
richest in the country, has a services sector with a high participation of workers
relative to the participation observed in its neighbours (75.8% compared with a
regional average of 44.7%).

In the Central region, the case of Bogotd, the capital city, is particular due to its
high participation of services in the total value added (89.2%). A similar pattern
is observed for employment in this sector that has a participation of 83.9%, well
above the regional average of 58.3%. It is worth mentioning that the capital city
does not have the highest participation of manufacturing activities (10.6%); the
first place is occupied by Cundinamarca (24.8%). Nevertheless, Bogota occupies
the first place in employment contribution of the manufacturing sector (15.4%).

For the Coffee area and Antioquia region, we do not observe significant differ-
ences in the sectoral composition of value added. Services activities have a sim-
ilar participation in the four departments making up this area and most of them
coincide in that the second most important sector is manufacturing. The only dif-
ference is observed in Quindio, where the second most important sector is agricul-
ture and livestock activities, with a participation in the total added value of 15.5%.

In the Amazonia region there are two departments that differ from the observed
regional pattern: Putumayo due to its economic structure and Caqueta because of
its occupational composition. In the former case, services participate with 52.9%
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of the total added value, while for the other five departments this sector contributes
an average of 82%. In Putumayo, the second most important economic activity is
mining (40.6%), driven by oil extraction, while for the other departments in the
region agriculture and livestock are the main activities. Regarding Caqueta, this
department stands out in the region for having the lowest workforce participation
in services activities (51.9%) in comparison to its neighbours (88.1%).

Finally, in the Eastern plains and Orinoquia region, Vichada stands out with a
services sector which has a relatively high participation in the total value added
(65.3%). A second characteristic of this department is that, while the second most
important economic activity in Arauca, Casanare and Meta is mining (38,5%,
49,4% and 55,5%, respectively), in Vichada agriculture is the most important sec-
tor. In terms of employment, Meta stands out for having the services sector with
the lowest participation (67.9%) and a higher participation of agriculture (25.2%).
The other departments have employment concentrated in the services sector.

This intra and inter-regional economic and labour market view, reveals important
patterns that will allow us to have a better understanding of the regional and sec-
toral circumstances for a period before the COVID-19 pandemic and, thus a better
understanding of the consequences derived from the preventive isolation measures
presented in the following section.

RESULTS

Following the approach described in Section 2, we now present the results of the
regional economic impact of isolation measures adopted to prevent the spread of
the COVID-19 pandemic. In particular, we build from the aggregated economic
effects found in Bonet et al. (2020) following a scenario where 60% of the total
workers are in isolation. We present the disaggregation of economic losses by
regions, departments and economic sectors. The first sub-section shows the adjust-
ment factors defined by Bonet et al. (2020) to capture the degree of exposition of
each sector to isolation measures. The second subsection presents the regional dis-
aggregation of workers in isolation, and the final sub-section notes the regional
and sectoral economic impacts.

Adjustment Factor F

Primarily, in order for the input-output approach to be applied, we need to define
a set of adjustment factors which reveal the extent to which the confinement mea-
sures are restraining each economic sector’s operation. Following Bonet et al.
(2020), and based on the list of economic activities excluded from preventive iso-
lation, Table 2 shows the F' factor defined for each sector. Consistent with Mejia
(2020) and CEDE (2020), we observe that the sectors with the highest restrictions
are those related to non-essential activities, such as the arts, entertainment and rec-
reation, with an F factor of 0.1, while essential activities such as health and public
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Table 2.
Adjusting Factors F'
Id Sector Factor Id Sector Factor
S1 | Agriculture 0,900 S28 | Manufacture of electrical equipment | 0,500
S2 | Coffee growing 0,900 $29 Manufacture of machinery and 0,500
S3 | Livestock and hunting 0,900 cquipment n.e.c.
- Manufacture of motor vehicles,
S4 | Forestry and logging 0,500 S30 trailers and semi-trailers 0,500
S5 | Fishing and aquaculture 0,900 S31 | Manufacture of furniture 0,500
S6 | Mining of coal and lignite 0,500 $32 | Other manufacturing 0,500
$7 Extraction of crude petroleum 0,900 $33 | Electricity 1,000
and natural gas . —
S8 | Mining of metal ores 0500 | | s34 gfl‘j];lsyteam and air conditioning | 1
89 | Other mining and quarrying 0,500 S35 Water collection, treatment and 1.000
S10 | Processing and preserving of meat | 0,900 supply ’
Processing of vegetable and Sewerage; Waste collection,
Sil animal oils and fats 0,00 §36 treatment and disposal activities 1,000
S12 | Processing of dairy products 0,900 S37 | Construction 0,250
g13 | Processing of grain mill prod- | g S38 | Wholesale and retail trade 0,500
ucts, starches and starch products $30 Repair of motor vehicles and 0,500
S14 | Processing of coffee products 0,900 motorcycles ’
S15 | Processing of sugar 0,900 S40 Land transport and transport via 0,500
- ipeli ’
S16 Processing of cocoa, chocolate 0.900 pIpelnes
and sugar confectionery ’ S41 | Water transport 0,500
g17 | Processing and preserving of | g0 | | S42 | Air transport 0,500
fruit and vegetables $43 Warehousing and support activi- 0,500
S18 Manufacture of beverages; Man- 0.900 ties for transportation ’
ufacture of tobacco products S44 | Postal and courier activities 0,500
Manufacture of textiles; Manu- -
S19 . > 0,500 Accommodation and food ser-
facture of wearing apparel 545 vice activities 0,100
S20 i\glzrtlgga;;g(riic tgf leather and 0,500 S46 | Information and communication | 1,000
S47 | Financial and insurance activities | 1,000
Manufacture of wood and of 2
s21 products of wood and cork 0,500 S48 | Real estate activities 0,250
Manufacture of paper and paper Professional, scientific and tech-
822 products 0,500 $49 nical activities 0.250
Manufacture of coke and refined Public administration and defence;
523 petroleum products 0,900 §50 compulsory social security 1,000
$24 Manufacture of chemicals and 0.900 S51 | Education 0,750
pharmaceuticals ’ H health al X
s5; | Human healt and social wor 1.000
25 Manufacture of rubber and plas- 0.900 activities ’
tics products ’ A - q
$53 1_'ts, entertammgnt and recre- 0.100
$26 Manufacture of other non- 0,500 ation; Other service activities ’
metallic mineral products ’ Activiti f h hol
: g54 | Activities of househo ds as 0.100
S27 | Manufacture of basic metals 0,500 employers ’

Source: Authors’ calculations.
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administration face no such restrictions and consequently have an F factor equal to
1.0. In particular, an F factor between 0 and 1 is defined for each sector depending
on the exposition of each sector to isolation measures adopted by the government.

Workers in Isolation

Following the ordering defined by the F factor, we extract a group of workers uni-
formly across all regions until reaching 60% of them in isolation. Table 3 shows,
by department, the percentage of workers in isolation under this particular sce-
nario. It is worth mentioning that among the group in isolation we include all
workers over 70 years old regardless of the sector they belong to. The percent-
age of workers in isolation ranges from 57.8% in the Amazonia to 61% in the
Caribbean Region. In the latter, San Andres Island stands out with 64.6% of total
employees in isolation.

Table 3.
Workers in Isolation by Region. Percentage of Total Workers

Workers in isolation

Atlantico 61,9%

Bolivar 60,7%

Cesar 60,4%

Caribbean C(’)rdobtal. 61,4%
La Guajira 61,3%

Magdalena 60,7%

Sucre 58,6%

San Andrés 64,6%

Chocé 58,2%

Pacific Vall‘e del Cauca 60,2%
Narifio 56,5%

Cauca 57,3%

Bogota 61,5%

Boyaca 58,7%

Cundinamarca 58,7%

Central Huila 56,1%
Norte de Santander 59,2%

Santander 59,8%

Tolima 58,5%

(Continued)
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Table 3.
Workers in Isolation by Region. Percentage of Total Workers
Workers in isolation
Antioquia 60,4%
L Caldas 59,3%
Coffee area and Antioquia -

Quindio 60,1%
Risaralda 60,6%
Amazonas 54,8%
Caquetd 58,6%
Amazonia Guaittlia 48,2%
Guaviare 56,3%
Putumayo 56,0%
Vaupés 46,8%
Arauca 59,7%
Eastern plains and Casanare 60,9%
Orinoquia Vichada 53,8%
Meta 59,5%

Source: Authors’ own calculations.

It is also important to highlight the differences in the distribution of formal and
informal workers. Even though at the national level 70.1% of confined work-
ers are informal,'® peripheral regions (Caribbean, Pacific and Amazonia) show a
higher participation of informal workers than in the interior regions. Amazonia,
although having the lowest percentage of workers in isolation, shows the highest
participation of informal workers (87.7%), followed by the Caribbean and Pacific
regions with 81.7% and 76.3%, respectively. This proportion is lower than the one
observed in the Central and Coffee area and Antioquia regions, where informal
workers represent 65.2% and 60.1%, respectively. This is consistent with a pre-
dominantly informal economy in peripheral regions and reveals the greater socio-
economic vulnerability of the isolated population in these territories.

Economic Impact

Following the scenario with an isolation of 60% of total workers, Bonet et al.
(2020) identify monthly economic losses that amount to COP $59 trillion, which
represent 6.1% of the national GDP. As expected, the regional distribution of this
loss is not homogeneous across the territory and depends on each region’s share
in the total national production. Similarly, sectors with the highest losses in each

BInformality in this case is computed as the percentage of workers thar do not make pension
payments.
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region are those contributing the most to local economic production. Neverthe-
less, when considering each sector’s loss relative to its contribution to the local
GDP, the most vulnerable activities appear to be those with the strongest restric-
tions to isolation measures or those that are highly dependent on restricted sectors.
This section presents a detailed regional and sectoral description of the economic
impact of lockdown measures in Colombia, assuming a scenario where 60% of
total workers are in isolation.

First of all, the regional distribution of the aggregated economic impact reveals a
high concentration of losses in the Central region with a share of 45.7% of total
economic losses. This is followed by the Coffee area and Antioquia region (18.9%),
Caribbean (14.6%), Pacific (13.9%), Eastern plains and Orinoquia (5.8%) and,
Amazonia (1%). As mentioned before, this result is closely related to each region’s
share in the national value added.

Incorporating the regional differences in economic production in the analysis, Fig-
ure 1 shows regional losses as a proportion of the local GDP. The Coffee area and
Antioquia region ranks first with a total loss of 6.32% of its GDP, higher than the
national aggregate loss of 6.1%. At the other end is Amazonia with a total loss of
5.4% of its GDP.

Figure 1.
Regional Economic Losses (% of the GDP)

.40 r 0,

6.4% 6.3% 6.3%

6.2% [ 6.2% 6.1%

6.0%  6.0%

5.8% [

5.6% [ 5.5%

5.4%

5.4% [

52% [

5.0% [

4.8%

Caribbean Pacific Central Amazonia  Coffee Eastern Total

area plains (Colombia)
and and

Antioquia  Orinoquia

Source: Authors’ own calculations.
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The relative economic impact on each region is determined by the percentage of its
workers in isolation and the labour income they represent. Following the model’s
assumption that the workers’ remuneration is proportional to their participation
in total value added, this is indicative of the contribution of workers to the sec-
toral economic production. While in the Coffee area and Antioquia the percentage
of workers in isolation is 60.3% and their labour income represents 53.1% of the
total, in Amazonia these figures are 57.8% and 40.3%, respectively. Results follow
the same pattern when we consider individual departments and their correspond-
ing sectors. To support this argument, we present the disaggregated results for
two regions: The Coffee area and Antioquia (ranking first) and Amazonia (rank-
ing last).

Coffee Area and Antioquia Region

In this region, the department with the highest loss (as a percentage of the local
GDP) is Antioquia with 6.4%, while on the other side is Caldas with a 6.1% loss.
Consistent with these results, the percentage of labour income restricted in Antio-
quia is 54%, the highest in the whole region, while in Caldas the income of work-
ers in isolation represents 49% of the total income (Appendix Table A1).

The case of Antioquia and its role as an input supplier to all the country’s regions
is worth mentioning. Despite low regional interdependence in Colombia (Bonet,
2006), Antioquia ranks third in terms of forward linkages after Bogotd and
Santander (Hahn, 2016). This means that its production plays a considerable role
in the operation of multiple economic sectors across the country, and as a con-
sequence, it can be affected by a lower demand in other territories. In particu-
lar, the most affected sectors in Antioquia are: administrative and professional
services that represent 12.2% of total losses, followed by real estate activities
(11.4%), wholesale and retail trade (9.9%), construction (9.5%) and accommoda-
tion and food services (4.4%). These activities, apart from being highly affected by
confinement measures, have an important participation in the total economic pro-
duction of this department, 39.8% as a whole. Regarding the other departments in
the region, Caldas and Risaralda follow a similar sectoral distribution of economic
losses, while Quindio shows an important contribution of agriculture to the total
losses, consistent with its participation in the value added of this territory.

In line with these results, a vulnerability index is computed to compare each sec-
tor’s participation in the total loss and each sector’s participation in the depart-
ment’s total value added.' In particular, this index is constructed as the quotient
of these two indicators, which is then rescaled between 0 and 1 which indicate

“The Vulnerability Index is computed as the quotient between the participation of each sector in
the department’s total loss (L) and its participation in the department’s total value added (VAy).
Moreover, to have an index between 0 and 1, the resulting quotient is rescaled using the resulting

minimum and maximum values as follows: i—]\ﬂN L—S /| MAX i — MIN L—S K
VA; VA VA VA
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low and high vulnerability respectively. These results show that the most vulnera-
ble sectors in the region are: other mining and quarrying, manufacturing of other
non-metallic mineral products, mining of metal ores, the arts, entertainment and
recreation, activities of households as employers, and accommodation and food
services. These activities are the ones that face the highest isolation restrictions
in the region. For instance, the first three mentioned sectors have a percentage of
workers in isolation of approximately 71%, while for the last two, this reaches
94%. Despite showing fewer isolation restrictions, economic losses of the first
three sectors are aggravated by their productive linkages with other restricted
activities. In particular, due to their role as input suppliers to other sectors such
as construction.

Amazonia Region

The second case study is the region ranking last in economic losses. Results show
that losses range between 5.5% (Putumayo) and 5.0% of the GDP (Guainia). Con-
sistent with these low relative losses, the percentage of workers in isolation in
this region is between 46.8% (Vaupés) and 58.6% (Caquetd). Regarding sectoral
losses, the extraction of crude oil and natural gas stands out in Putumayo, where
it represents 41.8% of the total economic impact, almost double than any other
loss observed in the region. Other sectors showing a high relative importance in
regional losses are accommodation and food services, construction, and whole-
sale and retail trade.

In terms of vulnerability, the extraction of other mining and quarrying activi-
ties appears as highly vulnerable throughout all the departments in the region.
The only exception is Guainia where manufacturing of other non-metallic min-
eral products ranks first as the most vulnerable sector. Other vulnerable activities,
consistent with previous results, are accommodation and food services and the
arts, entertainment and recreation. In the Amazonia region, although the highest
vulnerability is related to primary sector activities such as mining, there is also
an important impact on more labour-intensive activities. The results show that
approximately 94% of the total workers in activities related to accommodation and
food services, the arts, entertainment and recreation, and activities of household
as employers, were in isolation. Moreover, the sectors of construction, real estate
and professional, scientific and technical activities had approximately 85% of their
total workers in isolation.

CONCLUSIONS

Results in this paper are consistent with previous literature that documents regional
economic disparities in Colombia (Bonet & Meisel, 2001; Galvis & Meisel, 2010;
Galvis et al., 2017) and highlights the importance of adopting public policies
that include a spatial component. This is of particular interest in the current cir-
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cumstances where regions will face different social and economic consequences
depending mainly on their economic structure, the degree of informality of their
labour force, and the productive linkages of their sectors. For example, peripheral
regions such as the Caribbean, Pacific and Amazonia have a higher percentage of
workers in informality relative to the interior regions, which implies a higher vul-
nerability of workers in isolation that may increase regional disparities.

In this paper we find intra and inter-regional disparities on the economic impact of
lockdown measures. Regarding the labour market, we find that while the periph-
eral regions of the Amazonia, Caribbean, Pacific, Eastern plains and Orinoquia
have a participation of informal workers in the group of employees in isolation of
between 76.3% and 81.7%, in the interior regions of the Coffee area and Antioquia
and the Central regions, this percentage is 60.1% and 65.2%, respectively. This
makes clear the higher vulnerability of isolated workers from peripheral regions
that could stop receiving revenues as a consequence of the lockdown measures.

A second source of regional disparities is the distribution of economic losses.
Although economic losses are concentrated in the wealthiest economies (Bogota,
Antioquia, Valle and Santander), relative to their GDP, losses fluctuate between
5.4% in Amazonia and 6.3% in the Coffee area and Antioquia. Moreover, the
departments of San Andrés, Antioquia, Valle and Santander stand out with losses
of around 6.4% of their GDP, while Meta and Putumayo receive the lowest impacts
of 5.6% and 5.5%, respectively.

Regarding sectoral economic impacts, in the Coffee area and Antioquia, Central,
Caribbean, and Pacific, the highest losses are in services, where administrative,
professional and technical activities, construction, real estate, wholesale and retail
trade, and food and accommodation services are the most affected. On the other
hand, primary activities such as mining and agriculture suffer the highest losses in
the Amazonia and Eastern plains and Orinoquia regions.

The case of several departments that follow particular patterns is worth mention-
ing: (1) Choco, a department where the mining of metal ores represents 35.1% of
the loss; (2) Cesar and La Guajira, two departments of the Caribbean region with
a high participation of coal and lignite extraction in the total loss, 33.7% and 43%,
respectively; (3) San Andrés, where 37.2% of its total loss is in the accommoda-
tion and food services sectors; (4) Arauca and Casanare and Putumayo with sig-
nificant impacts in the extraction of crude oil and natural gas, with a participation
between 31% and 41.8% of the total loss; and (5) Guaviare and Vichada where
losses in agriculture represent 20.9% and 21.5% of the total loss, respectively.

Furthermore, the economic sectors showing the highest vulnerability to lockdown
measures are the same throughout all regions. These are accommodation and food
services, activities of households as employers, the arts, entertainment and recre-
ation, manufacturing of other non-metallic mineral products, and the extraction
of mining and quarrying. All these sectors have in common a high percentage of
workers in isolation.
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In terms of policy implications, this study highlights the importance of the cov-
erage of social protection programs as an effective measure to mitigate the lock-
downs during the pandemic. The already existent initiatives such as “Familias en
Accién”, “Jovenes en Accion” and “Colombia Mayor” were the main channels
from which the government was able to deliver money to focused population.
Also, with a quick data collection the government was also able to identify the
poorest and the most affected population, and implemented the program called
“Ingreso Solidario”. The second policy implication has to do with the importance
of the government being able to strengthen the fiscal capacity to cover most of
the increasing social expenditure. Developing and implementing long-term sav-
ings strategies is essential as countercyclical policies in order to reduce the impact
of a crisis such as COVID-19. Indeed, the emergency mitigation fund (FOME for
its Spanish abbreviation) was created from the savings of the subnational govern-
ments: (1) pension funds (Fonpet for its Spanish abbreviation); and (2) the savings
and stabilization fund from royalties (FAE for its Spanish abbreviation).

Finally, it is important to mention that these calculations do not account for the
increases in public spending or direct subsidies that the national government
has implemented to reduce the effects of the crisis. According to the Ministry of
Finance and Public Credit in Colombia, additional health expenses comprise 0,8%
of the national GDP, transfers to vulnerable populations represent 0,9%, and other
measures to protect employment rise to 0,8% of the GDP (MHCP, 2020). Alto-
gether, government expenditures in the year 2020 accounted for 2,5% of the total
national GDP, which is small compared to the monthly impact of 6,1% of the GDP
noted in our estimations.
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APPENDIX

Table Al.
Income of Workers in Isolation by Regions. Percentage of the Total Income by
Department
Income of workers in isolation
Atlantico 51,3%
Bolivar 50,7%
Cesar 51,4%
Caribbean Coérdoba 45,7%
La Guajira 48,9%
Magdalena 45,3%
Sucre 41,3%
San Andrés 58,2%
Chocé 50,5%
Pacific Valle del Cauca 41,2%
Narifio 44.9%
Cauca 52,4%
Bogota 48,3%
Boyaca 51,8%
Cundinamarca 52.2%
Central Huila 48,0%
Norte de Santander 46,2%
Santander 54,1%
Tolima 48.3%
Antioquia 54,0%
Coffee area and Antioquia Caldas 0%
Quindio 49,2%
Risaralda 52,1%
Amazonas 39,5%
Caquetd 42.2%
Amazonia Guainia 41,2%
Guaviare 37, 7%
Putumayo 36,1%
Vaupés 41,7%

(Continued)
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Table A1.
Income of Workers in Isolation by Regions. Percentage of the Total Income by
Department

Income of workers in isolation
Arauca 48,5%
Eastern plains and Casanare 44.7%
Orinoquia Vichada 50.8%
Meta 38,2%

Source: Authors’ own calculations.
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