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Geographic Concentration of Economic Activities in Aburra Sur
in Antioquia (Colombia) — A Reinterpretation of the Industrialisation
Coefficients of the Stochastic Independence Approach:

In terms of economic geography, spatial and industrial concentration represents an increasingly important
input for the design of public policies that foster local economic development and productive transformation of
a territory. This analysis aims to identify the geographic concentration indices of different sectors in which the
economic activity is distributed in each of the five municipalities that are part of the territorial agglomeration of
Aburrd Sur in the department of Antioquia (Colombia). The methodology is based on a reinterpretation of the
industrialisation coefficients used in the stochastic independence approach, which explains the divergences be-
tween specialisation levels of production and geographical concentration by using entropy indices that consider
the reference distribution as uniform distribution, as is the case with maximum dispersion. We start from the
hypothesis that in the municipalities belonging to the Aburrd Sur predominates the high concentration in the
manufacturing industry, although some of them could have medium and even low concentration because they
have different sector indicators. Results show that the manufacturing industry is the most concentrated sector
in the territorial agglomeration. The research findings can be used by political and economic actors in the terri-
tory for designing strategies and decision-making on sectoral strategic development commitments.

Keywords: local economic development, public policies, business competitiveness, territorial localisation, ter-
ritorial productivity, Aburrd Sur, economic geography, Stochastic Independence Approach, territorial concentration,
smart specialisation
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MpocTpaHCcTBEHHAs KOHLEHTPALUA IKOHOMUYECKON AeaTenbHocTH B AGyppa-Cyp B AHTbOKUU
(Konym6us): nepecMotp K03 h1LUMEHTOB MHAYCTPUANIM3ALMUM C UCMOSIb30BAHMEM NOAX0AA
CTOXaCTUYECKOIH HeE3aBUCMMOCTHU

C mouku 3peHust IKOHOMUUECKOIl zeozpaguu 8 2ocydapcmeeHHoli nonumuxe 60JbULYI0 POJib Uzparwm (Qak-
Mopbl NPOCMPAHCMBEHHOTI U NPOMBIUIEHHOU KOHYEeHMpayuu, cCnocoocmeaynoujue 5KOHOMUUECKOMY pa38umuio
u agppexmueroli mparcopmayuu meppumoputi. B amoti cmamoe onpeodensiromcs UHOEKCyl 2e02pagpuueckoli
KOHUeHmMpauuu 3K0HOMUUeCKoli dessmenbHOCMU 8 KaX0oM U3 NSmu MyHUYUNAaaumemos, 8Xo0sauux é cocmas
meppumopuansHotli aznomepayuu A6yppa Cyp e denapmamernme Anmuokus (Konymbus). B xode uccnedosa-
Hus daHa Ho8as uHmMephpemayus Ko3QQuyueHmos uHOycmpuatu3ayuu, Ucnoiv3yemoix npu nooxode cmoxa-
cmuueckoli Hezasucumocmu. Imom nooxod 00ssCHAEM PACXOHOEHUS MeXOY YPOSHAMU CheYUAIu3ayuu npo-
u3800cmea u NPoCMpaHcmeeHHol KoHUyeHmpayueti ¢ NOMOWibio UHOEKCO8 IHMPONUU, 8 KOMOPBbIX 8 Kauecmeae
2MANOHHO20 paccmampusaemcst pagHoMepHoe pacnpeodeyietue, KAk 8 cayude ¢ MakCuManpHoli ducnepcueti.
Iposepera eunomesa o npeobaadanuu 8 myHuyunaiumemax A6yppa Cyp 6slcoKoli KoHYyeHmpayuu oopaba-
motgarweti NPOMbIULIEHHOCMU, HECMOMPS HA MO, YN0 8 HEKOTOPbIX MYHULUNAIUMEMax 0MMeuanmcs cpeo-
Hue u 0axce HU3KUe NOKA3amesu KOHYeHmpayuu hpouzeodcmad (8 3asucumocmu om ompacau). [lposedeHHsie
pacuemst nokazanu, 4mo o6padamsléauidas NPOMslULIEHHOCMb S18J15lemcsl HauboJiee KOHUeHMpPUpPOB8aAHHbIM
CEKMOpPoOM MmeppumopuaibHoli aziomepayuu. Peaynsmamot uccnedo8aqust Mozym 0blimb UCNONb308AHbL PYKO-
800CMB0OM 20CY0apPCMBeHHbIX 0P2AHO8 U NPOMbIULTIEHHBIX NPeOnpusmuli 01 paspabomku cmpamezuti u peuie-
Huli 8 061aCMU 0MPACNEB020 PAZBUMUSL.

KiroueBbie C/I0Ba: 3KOHOMMUYECKOE PAasBUTHE TEPPUTODPMUI, TOCYHAPCTBEHHAsT MMOJMTHUKA, KOHKYPEHTOCIIOCO0-
HOCTb OM3Heca, TeppUTOpUasIbHAsK JIOKaIN3allys, TEPPUTOPUAIbHAS IPOM3BOANTEBHOCTL, AGyppa Cyp, SKOHOMMUE-
CKast Feorpa(bml, I1040X0n, CTOX&CT]/I‘IECKOIZ HEe3aBMCMMOCTH, TEPPUTOPHAJIbHAS KOHILIEHTPAlA, YMHAA ClieaIn3anysi

BinaromapHoCTh

Cmames sensemcs pesyibmamom ucciedosamenvckozo npoekma «Ompacnesas oyeHkda u cmpamezuueckue 06s3d-
menvcmea denosozo cekmopa 8 Abyppa-Cyp 8 pamkax «yMHOU cneyuanusayuu» 20podos», npogedenHozo MedenbuHcKkum
yHusepcumemom u Topzoeoti nanamoti A6yppa-Cyp.

[nsa umtuposanumsa: dHao P. H., XuHectposa U. K. b., NMuHena A. A. J1. TTpocTpaHCTBEHHAs KOHLEHTPALMS S3KOHOMUYECKON fes-
TenbHocTH B AByppa Cyp B AHTboKMM (Konymbus): nepecMoTp k03DdULMEHTOB MHAYCTPUANU3ALMM C UCMONBb30BAHUEM MOA-
X0[a CTOXaCTU4eCKOoW He3aBMCUMOCTH // IKoHOMMKA pernoHa. 2022.T. 18, Bein. 1. C. 64-77. https://doi.org/10.17059/ekon.
reg.2022-1-5.

1. Introduction nificant and largely positive net effect of the con-

Territorial localisation of businesses that are
part of a particular economic sector is an aspect
related to productivity and business competitive-
ness, which is further studied in the field of eco-
nomic geography (Duenas, Morales, Olmos, 2009).
From Marshall (1890) to Romer (1990), several
studies have tried to substantiate the benefits of
territorial localisation for businesses in a particu-
lar sector using the following points in their ex-
planations: (i) ease of recruiting trained and spe-
cialised labour in the sector, (ii) ease in accessing
necessary and specific information, and (iii) wide
availability of specialised providers (Marshall,
1890; Arrow, 1962; Romer, 1990; Krugman, 1991).
In this sense, economic literature points to a sig-

centration of businesses and labour on the sec-
toral and territorial productivity in such a way
that the effects of concentration enhance produc-
tivity and competitiveness when it is confined to
specific economic sectors (Ciccone, Hall, 1996;
Ciccone, 2002; Lall, Deichmann, Shalizi, 2004;
Bogetic, Sanogo, 2005; Lin, Yun, Hai, 2011).

Since, traditionally, the economy of the mu-
nicipalities in the analysed territory has been
based on a manufacturing industry, this paper will
try to confirm whether a high concentration in
this industry actually predominates through the
Stochastic Independence Approach (SIA). The re-
search aims to identify the economic sectors in
each municipality that is part of the Aburra Sur,
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which have a certain level of business concentra-
tion. Reinterpretation and calculation of industri-
alisation indices used to determine the industrial
specialisation of territories and geographic con-
centration of economic activities is based on the
methodology developed by Haedo and Mouchart
(2018), which will be addressed in the methodol-
ogy section.

This paper is divided into three sections. The
first describes the methodology used to calculate
the geographic concentration index (GCIs) of the
economic sectors in the municipalities of Aburra
Sur, using as a reference the SIA model, with data
aggregated by territory, developed by Haedo and
Mouchart (2015) and applied in the configuration
of Colombian industrial geography maps (Donato,
Haedo, 2019). The second section presents the cal-
culations resulting from measuring the GCIs by
sector and the interpretation of results based on
the methodological description section. Lastly, the
third section establishes some conclusions related
to the description and interpretation of the results
according to the economic sectors of each munici-
pality, which yielded a certain level of spatial con-
centration through the proposed methodology.

2. Methodology

The Aburra Valley is one of the nine sub-re-
gions of the department of Antioquia (Colombia),
which covers an area of 1156 km2 (Area
Metropolitana del Valle de Aburra, 2007), with an
estimated population of 4,256,997 inhabitants
(DANE, 2018). This sub-region comprises the mu-
nicipality of Medellin as its central axis in addi-
tion to neighbouring municipalities to the north
(Barbosa, Bello, Copacabana, Girardota) and to the
south (Caldas, Envigado, La Estrella, Itagiii and
Sabaneta), which according to Law 1625 of 2013},
form the Metropolitan Area of Aburra Valley.

The method used to prove the high concen-
tration in the manufactory industry in the mu-
nicipalities belonging to the south of the Aburra
Valley, consists of reinterpretation of the indus-
trialisation coefficients of the stochastic inde-
pendence approach applied in the studied terri-
tory. The contributions developed by Donato and
Haedo (2019) are used as a reference and define
the following variables from the SIA model. The
methodology developed for this study starts from
a finite set AS? of I territories, i, for the territorial
grouping, which is the subject of study wherein
i:ieAS={1,...,1},and a finite set J of ] sectors, j,

! “Law by which Organic Law 128 of 1994 is repealed and the
Regime for Metropolitan Areas in Colombia is enacted.”
2 Understood as Aburra Sur
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of economic activity whereinj € J={1,...,] }. Tags
i e ASandj e Jare not informative given that they
are not arbitrary and do not include any informa-
tion. For each territorial data point (i, j) € AS x ],
there is a number N, of primary units of analysis,
which refer to the number of companies and em-
ployees in territory i in sector j. This yields a ma-
trix of I x J N =[N ] wherein the table rows and col-
umns contain information for a finite set AS in the
following manner:

J I
N, =3 Ny N;=3N;;

j=1 i=1

(D

=1 j=1

Data is represented by the total number of ob-
servations N.., and the relative frequencies>:

N, N, N, p N,

pi,‘ :F]:pl :F.:;pij :Fj;pi/i :F;§Pi/, :N_’] (2)

The focus of this analysis will be on the geo-
graphic concentration of economic sectors based
on the classification of all economic activities es-
tablished by the fourth edition of the International
Standard Industrial Classification (ISIC, Rev. 4) of
the United Nations*. Given the hierarchical struc-
ture of information organisation established by
ISIC Rev. 4 according to four category levels (sec-
tions, divisions, groups, and classes), the category
used in this study is the highest category level cor-
responding to the sections identified through an
alphabetical code that subdivides the economic
activities of any territory in 21 large groups. These
are equivalent to sectors of the economy through
the methodology used in Colombia to meas-
ure production via GDP by supply (Lora, Prada,
2016). The analysis of the aggregated territorial
data by the SIA model is not exempt from discrep-
ancies among territorial data distributions (i, j)
(Basseville, 2013). To consider and evaluate the
possible effects of these discrepancies on the in-
formation, the principle of the estimated Hoover-
Balassa index® or location quotient (LQ) (Florence,
1939) will be used for each territorial data point
(i, j) in the manner proposed by Donato and Haedo
(2019):

5 Where N.. represents the total number of observations.

4 https://unstats.un.org/unsd/publication/seriesm/seriesm_4rev
4s.pdf.

5 The estimated Hoover-Balassa coefficient is commonly recog-
nised in the applications of location theory and New Economic
Geography as the Location Quotient.
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Fig. 1. Location of Aburrd Sur (AS) (source: Prepared by the authors based on https.//sites.google.com/site/seriescol/shapes (Date
of access: 20.03.2020))
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The measurement of the relative territorial con-
centration d(pl.T. | p-) is derived from the difference
of the distributions that measure the relative and
general association between territories i and sec-
tors j of the finite set of territories AS. The meth-

odology employed takes as a reference Aiginger and
Davies’ approach (2004), which explains the diver-

gences between specialisation levels of production
and geographical concentration by using entropy in-
dices that consider the reference distribution as uni-
form distribution, as is the case with maximum dis-
persion. In the same methodological line, (Wu, Zhu,
2017) analysed the trend determinants of geographic
concentration and industrial specialisation in China
between 1999 and 2010 using the reference distri-
bution as the area distribution of territories and tak-
ing the Kullback and Leiber divergence model (1951)
as a pattern for discrepancies, wherein the relative
concentration of sector j in territory i will be deter-
mined by Relative territorial concentration

DKOHOMMKa pervoHa, T.18, Boin. 1 (2022)



68

d(p;; 1p,)= Zp,,log( ”J

=2p.LQ, log (£Q))- )
Relativeterritorial concentrationii =
p;
=p;log| —— |Vje]. 5)
D;»-p;

Thus, the geographic concentration index
(GCI) by sector can be calculated for Aburra Sur
based on the reinterpretation of the industrial-
isation coefficient (INCO), which is used in eco-
nomic geography as a measurement of industrial
concentration in a territory (Kiely, 1994). This in-
dustrialisation coefficient is developed based on
the number of employed people, considering the
participation of people employed in industry in
a territory as a proportion of the total number of
employed people in that territory in comparison
with the level of industrialisation in the region.
The latter is assumed to be the regional average
of people employed in industry (Polese, Rubiera,
2009).

(6)

Reinterpreting (6) based on (4) and (5), the GCI
by sector can be obtained through

O,

y

GCI. = ZO"" ) (7)
ij O,-I-

20

This study reinterprets Donato and Haedo’s
proposal (2019) on a national scale for the terri-
torial grouping of municipalities that form Aburra
Sur in a manner such that

— when the value of GCI, = 1.1(10 % above the
average of Aburra Sur), the terrltory is classified as
high concentration (HC);

— when the value of 0.9 < GCI; < 1.1 (+/-10 %
above the average of Aburrd Sur), the territory is
classified as medium concentration (MC);

— when the value of 0.6 < GCI, < 1.1 (between
10 % — 40 % below the average of Aburra Sur), the
territory is classified as low concentration (LC);
and

— when the value of 0.6 > GCI, the territory is
classified as no concentration (NC).

Ekonomika Regiona [Economy of Region], 18(1), 2022

Indicators Used

The indicators used to represent the informa-
tion in Tables 2, 3,4, 5, and 6 are described below:

— Area (km?) of the municipal i: AREA, |

— Population (inhabitants) in the mun1c1pa11ty
i: POP,,

— Populatlon density of municipality i:
Indicator that determines the quantity of inhabit-
ants per km?* in each municipality MU..

POPMU
POPDEN,,, =——— 8)
AREA
— Quantity of businesses in mumClpality iin

sector j: B..

— Quantity of employees in municipality i in
sector j: E,.

— Avaiiability of business resources in munic-
ipality i in sector j: Indicator that determines the
number of businesses in each municipality MU, of
each economic sector j per 1,000 inhabitants.

x1000.

BMq
AVAILBUS,q, =" 9)

MU;

— Relative business participation of munici-
pality i in sector j in %: Indicator that determines
the business participation percentage of sectorjin
municipality MU, with respect to the total number
of businesses in municipality MU

ZMU

— Total business participation of municipal-
ity i in sectorj in %: Indicator that determines the
business participation percentage of sector j in
municipality i MU, with regard to the total number
of businesses in Aburrd Sur MU .

BUSPART,

Relanvem)

x100.  (10)

BUSPART,

Totaly,;

x100.

(11

MU s

— Relative employee participation of munici-
pality i in sector j in %: Indicator that determines
the percentage of employees in sector j in munic-
ipality MU, with regard to the total number of em-
ployees in MU. This indicator is the result of re-
interpreting what economic geography considers
as the territorial industrialisation level, which is
obtained by calculating the participation of em-
ployed people as a proportion of the total amount
of employed people (Donato, Haedo, 2019).

EMPLPART,

Relativeyy,

x100.

(12)

MU,

— Total employee participation in municipal-
ity i in sector j in %: Indicator that determines the
employee participation percentage of sector j in

www.economyofregion.com
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Table 1
General Information about each Municipality of Aburra Sur
. Total Total —=
Territory | AREA| POP | POPDEN B E AVAILBUS BUSPART, % | EMPLPART, % MU, g
Caldas 135 | 80538 596.5 2319 | 7188 28.8 8.1 3.2 342.2
Envigado 78.8 | 238173 | 3023.2 | 9696 | 68336 40.7 33.7 30.7 3254.1
Itagtii 21.1 | 276936 | 13131.1 | 10477 | 84914 37.8 36.4 38.2 4043.5
La Estrella 35 | 65303 | 1865.8 | 2230 | 19362 34.1 7.7 8.7 922.0
Sabaneta 15 53913 | 3594.2 | 4049 | 42203 75.1 14.1 19 2009.6
TotaI’ M 12848 | 714863 | 2509.4 |28771 222003 40.2 100 100 105714
Aburra Sur

Source: Calculated by the authors based on information provided by (CAS-Camara de Comercio del Aburra Sur, 2018) and DANE

(2018).

municipality MU, with regard to the total number
of employees in MU, .. As with the indicator above,
this participation level is obtained by reinterpret-
ing the indicator known as territorial industriali-
sation level. The difference in this case is that the
territorial base is broader and determined by the
total number of employees in the Aburrd Sur AS
territorial grouping.

EMPLPART,

Totalyy,

E, 100.  (13)
=——X .
E

MU 4

— Average number of employees in Aburra Sur
AS in sector j: Indicator that determines the aver-
age number of employees for each of the 21 eco-
nomic sectors according to the ISIC Rev. 4 classifi-
cation for the municipalities of Aburra Sur AS.

2w,

21

(14)

MU ¢

— Geographic concentration level of munici-
pality i in sector j in %: The indicator that results
from reinterpreting the industrialisation coeffi-
cients used in the SIA model, with data aggregated
by territory in (4), (5), and (6).

E

MUy

ZEM Uy

AS

GCI x100.

(15)

3. Results

Results of the calculation of the GCIs for Aburra
Sur’s municipalities were developed from the da-
tabase of the Aburrd Sur business structure as of
December 31, 2018 and obtained from the Aburra
Sur Chamber of Commerce (CAS — Camara de
Comercio del Aburra Sur, 2018). Employment data
was gathered by the Public Employment Service
through the Statistical Directory of Companies
(DEST) by DANE (2018).

Table 1 provides general information about
each municipality of the Aburra Sur based on ap-
plied basic indicators related to the area meas-
ured in km? (AREA), population (POP), and popu-
lation density (POPDEN). Inventories of the total
amount of businesses (B) and employees (E) are
also presented, which enables the calculation of
basic indicators related to the availability of busi-
ness resources (AVAILBUS) and levels of business
(BUSPART) and employment (EMPLPART) partic-
ipation, with regard to the entirety territory and
average number of jobs in Aburra Sur (BMUAS).

Tables 2, 3, 4, 5 and 6, which are presented be-
low, show the GCIs by sector for each municipal-
ity of Aburra Sur, calculated through the proposed
methodology and indicators throughout this re-
search study.

Based on Table 1, the municipality of Caldas
presents the lowest level of labour participation,
in the same analytical line, in 2018, it had 2,319
registered companies, higher than the municipal-
ity of La Estrella in number and business partici-
pation and in terms of availability of business re-
sources, the municipality of Caldas has an added
value of 28.8, with the lowest indicator in Aburra
Sur.

The calculation of the correlation coefficient
p of Pearson (Edwards, 1976) between the indica-
tors of business participation of the different sec-
tors in the municipality [EMPLPART)Relative and
the employment participation of each sector in
the municipality [BUSPART)Relative shows a low
level of correlation with a result of p = 0.440572.
This can be explained in greater detail by noting
that the vehicle sales and repair sector (Section
G) has the largest number of related businesses
(1,045) but produces only 12.28 % of total munici-
pal employment. On the other hand, the sectors of
manufacturing industries (Section C) and trans-
port and storage (Section H) produce 27.43 % and
16.07 %, respectively, of employment in the mu-
nicipality. However, its participation in the total

DKOHOMMKa pervoHa, T.18, Boin. 1 (2022)
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Table 2
GCI and Basic Indicators per Economic Sector for the Municipality of Caldas
s =
“ | mx |3 SINEE g
S |28 %% % g 5
. 4] < v ~ a L A - ~ 2
Economic Sector B E S [ FE s | JE 55| 5 8 S
< | S K &S| &3] 3 g
= S | & ST | SE © =1
< |[Rx |3 o <
A ®)]
A. Agriculture, Livestock, Hunting, Forestry, |z | 557 | g4 | 15 | 012 | 7.39 | 0.25 | 0.00 | NC
Fishing
B. Mining & Quarrying 6 213 0.1 0.3 0.02 | 296 | 0.09 | 2.01 NC
C. Manufacturing Industries 293 | 1972 3.6 126 | 1.02 | 2749 | 0.88 | 18.65| NC
D. Electricity & Gas Supply 3 64 0.0 0.1 0.01 | 0.89 | 0.02 | 0.60 | NC
E. Water Distribution & Treatment 13 31 0.2 0.6 0.05 | 043 | 0.01 | 0.29 NC
F. Construction 104 517 1.3 4.5 0.36 | 7.19 | 0.23 | 4.89 | NC
G. Vehicle Sales & Repair 1045 | 883 | 12.8 | 45.1 | 3.63 | 12.28 | 0.39 | 8.35 | NC
H. Transportation & Storage 97 1155 1.2 4.2 0.34 | 16.07 | 0.52 | 10.92 | NC
I. Lodging & Food Services 344 120 4.2 14.8 | 1.20 | 1.67 | 0.05 | 1.13 | NC
J. Information & Communication 25 92 0.3 1.1 0.09 | 1.28 | 0.04 | 0.87 NC
K. Financial & Insurance Related Activities 17 11 0.2 0.7 0.06 | 0.15 | 0.00 | 0.10 NC
L. Real Estate Activities 32 83 0.4 1.4 0.11 1.15 | 0.03 | 0.78 NC
M. Professional, Scientific & Technical 65 | 241 | 0.8 | 2.8 | 023 | 3.35 | 0.10 | 2.28 | NC
Activities
N. Administrative & Support Services 55 | 31 | 07 | 24 | 019 | 043 | 001 | 029 | NC
Activities
O. Public Administration 0 122 0.0 0.0 0.00 | 1.70 | 0.05 | 1.15 | NC
P. Education 9 483 0.1 04 | 003 | 6.72 | 0.21 | 4.56 | NC
Q. Human Health Care Activities 21 424 0.3 0.9 0.07 | 590 | 0.19 | 4.01 NC
R. Artistic & Recreational Activities 27 9 0.3 1.2 0.09 | 0.13 | 0.00 | 0.08 NC
S. Other Service Activities 128 206 1.6 5.5 044 | 2.87 | 0.09 | 1.94 | NC
T. Household activities as Employers 0 0 0.0 0.0 0.00 | 0.00 | 0.00 | 0.00 NC
Total 2319 | 7188 | 28.8 | 100 | 8.06 | 100 | 3.238

Source: Calculated by the authors based on the information provided by (CAS-Camara de Comercio del Aburra Sur, 2018) and

DANE (2018).

employment levels of the five municipalities of
Aburra Sur does not even reach 1 %.

The calculation of the geographic concen-
tration of economic sectors in the municipality
through the GCI in 2018 shows that the munici-
pality of Caldas does not have an economic sec-
tor with evidence of concentration in its territory.
This is because under the classification scale of
the territorial sectoral concentration proposed by
this research, none of the 21 sectors, in which eco-
nomic activity and employment are distributed,
shows a coefficient higher than 60 %.

The analysis of the data in Table 1 identi-
fies Envigado as the second municipality with the
highest business participation and labour partici-
pation. In 2018, the municipality produced 33.70 %
of companies and 30.78 % of jobs in the territorial
grouping, only less than the municipality of Itagiii.
Regarding the availability of business resources,
the municipality of Envigado had a value of 40.7 in

Ekonomika Regiona [Economy of Region], 18(1), 2022

2018, being, after the municipality of Sabaneta, the
territory with the second highest indicator.

The vehicle sales and repair sector (Section
G) registered the highest level of business partic-
ipation in the municipality. The second with the
highest relative business participation was the
manufacturing industry (Section C).

The calculation of the Pearson correlation co-
efficient p (Edwards, 1976) between the business
participation indicators of the different economic
sectors and employment participation yielded the
result p =0.860120, establishing a positive im-
pact between the economic sectors that regis-
ter the largest number of companies and gener-
ation of employment in the territory. This situ-
ation can be verified by stating that the vehicle
sales and repair sector (Section G) is the one with
the most registered companies (3,140) and gener-
ates the largest number of jobs in the municipal-
ity (17,954). Likewise, the manufacturing industry
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Table 3
GCI and Basic Indicators per Economic Sector for the Municipality of Envigado
=]
B~ B~
S IEN|Ex |8 8] o | %
g s v | eS| RC B ~ .4
Economic Sector B E = A2 NS JE| S =~ | QE
(%) 53 wn S Q,‘ S Q‘ - U U S
N D= DS = S ] oo
= S N S3S| SK Q
< R A HE | 8
A. Agriculture, Livestock, Hunting, 161 | 7890 | 0.68 | 1.7 | 0.56 | 11.55 | 3.55 | 74.63 | LC
Forestry, Fishing
B. Mining & Quarrying 19 851 0.08 0.2 0.07 | 1.25 | 0.38 | 8.05 NC
C. Manufacturing Industries 1168 | 9716 | 490 | 12.0 | 4.06 | 14.22 | 4.38 | 91.90 | MC
D. Electricity & Gas Supply 6 5 0.03 0.1 0.02 | 0.01 0.00 | 0.04 NC
E. Water Distribution & Treatment 18 455 0.08 0.2 0.06 | 0.67 | 0.20 | 4.30 NC
F. Construction 517 | 5874 | 2.17 5.3 1.80 | 8.60 | 2.65 | 55.56 | NC
G. Vehicle Sales & Repair 3140 | 17954 | 13.18 | 32.4 | 10.91 | 26.27 | 8.09 |[169.83| HC
H. Transportation & Storage 228 | 2460 | 0.96 2.4 0.79 | 3.60 1.11 | 23.27 | NC
I. Lodging & Food Services 1061 | 2617 | 4.45 | 109 | 3.69 | 3.83 | 1.18 | 24.75 | NC
]. Information & Communication 293 3662 1.23 3.0 1.02 5.36 1.65 | 34.64 | NC
K. Financial & Insurance Related Activities | 285 553 1.20 2.9 0.99 | 0.81 0.25 5.23 NC
L. Real Estate Activities 427 | 1210 | 1.79 4.4 148 | 1.77 | 0.55 | 11.44 | NC
M. Professional, Scientific & Technical 958 | 3257 | 4.02 | 9.9 | 3.33 | 4.77 | 1.47 | 30.80 | NC
Activities
N. Administrative & Support Services 464 | 4220 | 1.95 | 48 | 1.61 | 6.18 | 1.90 | 39.91 | NC
Activities
O. Public Administration 5 1152 | 0.02 0.1 0.02 1.69 | 0.52 | 10.89 | NC
P. Education 99 2900 | 0.42 1.0 0.34 | 424 | 1.31 | 2743 | NC
Q. Human Health Care Activities 147 | 1776 | 0.62 1.5 0.51 | 2.60 | 0.80 | 16.80 | NC
R. Artistic & Recreational Activities 125 410 0.52 1.3 043 | 0.60 | 0.18 | 3.87 NC
S. Other Service Activities 575 | 1374 | 241 5.9 2.00 | 2.01 | 0.62 | 1299 | NC
T. Household activities as Employers 0 0 0.00 0.0 0.00 | 0.00 | 0.00 | 0.00 NC
Total 9696 | 68336 | 40.71 | 100 | 33.70 | 100.00| 30.78

Source: Calculated by the authors based on the information provided by (CAS-Camara de Comercio del Aburra Sur, 2018) and

DANE (2018).

(Section C) has the second largest number of busi-
nesses (1,168) and job creation (9,716).

Regarding the geographic concentration ac-
cording to the ICG as of 2018, the municipality
of Envigado has three sectors that present lev-
els of territorial concentration based on the scale
applied in this research study. In turn, these sec-
tors are the ones that contribute the most in the
municipality in terms of labour participation and
correspond to the vehicle sales and repair sector
with a high territorial concentration categorisa-
tion where ICG = 169.83 %; the manufacturing in-
dustry sector with medium concentration catego-
risation where ICG = 91.90 %; and the agriculture,
livestock, hunting, forestry and fishing sector with
low concentration where ICG = 74.63 %.

Table 1 shows that, in aggregate terms, Itagiii
is the municipality of Aburrd Sur characterised by
the best performance in terms of business partic-
ipation and labour participation. It can be estab-
lished that although it is the territory of Aburra
Sur with the largest population, it has the largest

number of registered companies and employees.
For this reason, the relationship between the total
number of companies and the population of the
municipality per 1,000 inhabitants, produces the
indicator of availability of business resources that
places Itagiii with the third best performance in
the region with 37.8.

The calculation of the Pearson correlation co-
efficient p (Edwards, 1976) between the indica-
tors of business participation of the different
economic sectors and participation in employ-
ment for the municipality showed the results of
p =0.788980, establishing an acceptable level of
correlation between the economic sectors that
register the greater number of companies and
generation of employment in the territory. This
is verified by analysing that of the five economic
sectors with the most businesses registered in the
municipality, only the vehicle sales and repair sec-
tors (Section G) and the manufacturing industry
(Section C) are among the top five in the munici-
pality in terms of employment.
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Table 4
GCI and Basic Indicators per Economic Sector for the Municipality of Itagui
B~ B~ |
% E X E NER= N X NS .a
. RIS ILIESIREL L |55«
Economic Sector B E 2| 2 &% | o EIdTE| O~ 8 .S
S |35 8s5 |83 88| 8 gF
= o N | 3| 2K ) 5]
< | Ax A SIS o
A. Agriculture, Livestock, Hunting, 82 | 1590 | 030 | 0.8 | 028 | 1.87 | 0.72 | 1504 | NC
Forestry, Fishing
B. Mining & Quarrying 10 310 | 0.04 | 0.1 0.03 | 0.37 | 0.14 | 2.93 NC
C. Manufacturing Industries 2027 |28458| 7.32 | 19.3 | 7.04 | 33.51 | 12.82|269.19 HC
D. Electricity & Gas Supply 5 25 0.02 0.0 0.01 0.03 | 0.01 | 0.23 NC
E. Water Distribution & Treatment 35 283 | 0.13 0.3 0.12 0.33 | 0.13 | 2.67 NC
F. Construction 359 | 6166 | 1.30 34 1.24 | 7.26 | 2.78 | 58.32 NC
G. Vehicle Sales & Repair 4504 | 20284 | 16.26 | 43.0 | 15.65 | 23.89 | 9.14 |191.87 HC
H. Transportation & Storage 400 | 4699 | 1.44 | 3.8 1.39 | 5.53 | 2.12 | 44.44 NC
I. Lodging & Food Services 1211 | 1233 | 4.37 | 11.6 | 4.20 | 1.45 | 0.56 | 11.66 NC
J. Information & Communication 146 | 1823 | 0.53 1.4 0.50 | 2.15 | 0.82 | 17.24 NC
K. Financial & Insurance Related Activities | 132 195 | 0.48 1.3 0.45 0.23 | 0.09 | 1.84 NC
L. Real Estate Activities 214 | 485 | 0.77 2.0 0.74 | 0.57 | 0.22 | 4.58 NC
M. Professional, Scientific & Technical 327 | 4195 | 1.18 | 3.1 | 1.13 | 494 | 1.89 | 39.68 | NC
Activities
N. Administrative & Support Services 292 | 7740 | 1.05 | 2.8 | 1.01 | 9.12 | 349 | 7321 | LC
Activities
O. Public Administration 2 2097 | 0.01 0.0 0.00 | 247 | 0.94 | 19.83 NC
P. Education 79 732 | 0.29 | 0.8 0.27 | 0.86 | 0.33 | 6.92 NC
Q. Human Health Care Activities 78 1999 | 0.28 | 0.7 0.27 | 2.35 | 0.90 | 18.90 NC
R. Artistic & Recreational Activities 116 635 | 0.42 1.1 0.40 | 0.75 | 0.29 | 6.00 NC
S. Other Service Activities 458 | 1965 | 1.65 4.4 1.59 | 2.31 | 0.89 | 18.58 NC
T. Household activities as Employers 0 0 0.00 0.0 0.00 | 0.00 | 0.00 | 0.00 NC
Total 10477 | 84914 | 37.83 | 100.0 | 36.415 | 100.00 | 38.25

Source: Calculated by the authors based on the information provided by (CAS-Cédmara de Comercio del Aburra Sur,

2018) and DANE (2018).

Only three economic sectors have some level
of territorial concentration according to the pro-
posed methodology. The first sector is the man-
ufacturing industry (Section C) with a high con-
centration supported by GCI = 269.19 %. The sec-
ond highest is the vehicle sales and repair sector
(Section G) with a high concentration according
to GCI = 191.87 %. The last sector with territorial
concentration is that of administrative and sup-
port services activities (Section N) with a low level
of concentration of GCI = 73.21 %.

According to the data in Table 1, La Estrella,
after Caldas, has the lowest labour participation.
Regarding business participation, in 2018, the mu-
nicipality of La Estrella registered the least num-
ber of companies in Aburrd Sur. Regarding the
availability of business resources, the municipal-
ity of La Estrella has a value of 34.1, surpassing the
municipality of Caldas.

The vehicle sales and repair sector (Section G)
had the highest level of business participation. In

Ekonomika Regiona [Economy of Region], 18(1), 2022

2018, the manufacturing industries (Section C)
and hospitality and food services (Section I) sec-
tors had the second and third highest participa-
tion percentages in the same period with 23.4 %
and 10 %, respectively.

The calculation of the Pearson correlation
coefficient p (Edwards, 1976) between the busi-
ness participation indicators of the different sec-
tors of the municipality and the labour partici-
pation of each sector in the municipality yields a
correlation level of p = 0.680720. It is explained
in greater detail by highlighting that the ve-
hicle sales and repair sector (Section G), which
has the largest number of related businesses
(787), generates only 12.90 % of total municipal
employment.

The spatial concentration by sectors of the
municipality of La Estrella obtained from the GCI
for the year 2018 establishes that of the 21 eco-
nomic sectors, only the manufacturing industries
sector (Section C) can be framed within the lev-
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Table 5
GCI and Basic Indicators per Economic Sector for the Municipality of La Estrella
=
w ° e = .2
S B | Bx | B B s 2
. A <g <2 | A8 M S TE
Economic Sector B E = Al | 2R | 38| 3R — Q&
s B3 |BE|z: 28| % |°¢
Z | Bz | & 28 | & k
A. Agriculture, Livestock, 32 165 | 049 | 14 | 011 | 085 | 007 | 1.5 | NC
Hunting, Forestry, Fishing
B. Mining & Quarrying 4 199 0.06 0.2 0.01 1.03 0.09 1.88 NC
C. Manufacturing Industries 522 9264 7.99 23.4 1.81 47.85 4.17 87.63 LC
D. Electricity & Gas Supply 2 0 0.03 0.1 0.01 0.00 0.00 0.00 NC
E. Water Distribution & Treatment 19 234 0.29 0.9 0.07 1.21 0.11 2.21 NC
F. Construction 99 1450 1.52 4.4 0.34 7.49 0.65 13.71 NC
G. Vehicle Sales & Repair 787 2498 12.05 35.3 2.74 12.90 1.13 23.62 NC
H. Transportation & Storage 94 1430 1.52 4.2 0.33 7.39 0.64 13.52 NC
I. Lodging & Food Services 222 314 3.40 10.0 0.77 1.62 0.14 2.97 NC
]. Information & Communication 31 272 0.47 1.4 0.11 1.40 0.12 2.57 NC
K. Financial & Insurance Related |, ¢ 328 | 040 | 1.2 | 009 | 169 | 015 | 310 | NC
Activities
L. Real Estate Activities 71 245 1.09 3.2 0.25 1.27 0.11 2.31 NC
M. Professional, Scientific & 105 | 521 | 1.61 | 47 | 036 | 269 | 023 | 492 | NC
Technical Activities
N. Administrative & Support 69 | 1103 | 106 | 31 | 024 | 570 | 050 | 1043 | NC
Services Activities
O. Public Administration 1 197 0.02 0.0 0.00 1.02 0.09 1.86 NC
P. Education 21 432 0.32 0.9 0.07 2.23 0.19 4.08 NC
Q. Human Health Care Activities 17 299 0.26 0.8 0.06 1.54 0.13 2.82 NC
R. Artistic & Recreational 21 6 | 032 | 09 | 007 | 008 | 001 | 015 | NC
Activities
S. Other Service Activities 87 395 1.33 3.9 0.30 2.04 0.18 3.73 NC
T- Household activities as 0 0 000 | 00 | 000 | 000 | 000 | 0.00 | NC
Employers
Total 2230 19362 | 34.15 100.0 7.75 100.00 | 8.72

Source: Calculated by the authors based on the information provided by (CAS-Camara de Comercio del Aburra Sur, 2018) and

DANE (2018).

els established for territorial concentration con-
ditions with low concentration according to the
proposed methodology, which is supported by
GCI =87.631 %.

According to the data in Table 1, La Estrella,
after Caldas, has the lowest labour participation
with 19,362 employed persons, that is, 8.72 % of
the total employment generated in the five munic-
ipalities, in Aburra Sur. Regarding business par-
ticipation, in 2018 the municipality of La Estrella
registered 2,230 companies in total, equivalent to
7.75 % of the companies in the region, being the
municipality with the least number of compa-
nies registered in Aburra Sur. Regarding the avail-
ability of business resources, AVAILBUS, the mu-
nicipality of La Estrella has a value of 34.1, sur-
passing the municipality of Caldas as the territory
of Aburra Sur with the lowest indicator in terms
of the relationship between the total number of

companies and the population of the municipality
per 1000 inhabitants.

The vehicle sales and repair sector (Section G of
the ISIC Code, Rev. 4) had the highest level of busi-
ness participation with 35.3 % of the total busi-
nesses in the municipality (787), that is, 2.74 % of
all businesses in Aburra Sur. In 2018, the manu-
facturing industries (Section C) and accommoda-
tion and food services (Section I) sectors had the
second and third highest participation percentage
in the same period with 23.4 % and 10 %, respec-
tively, among the total number of companies reg-
istered in the five municipalities that make up the
territorial grouping.

The correlation analysis by calculating the
Pearson correlation coefficient p (Edwards, 1976)
between the business participation indicators of
the different sectors of the BUS[PART)_Relative
municipality and the labour participation of each
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Table 6
GCI and Basic Indicators per Economic Sector for the Municipality of Sabaneta
o
v ol = Bl E S
S =25 2x |55 S ¢ g
=] < 9 < °. S & . ~ .2
Economic Sector B E S [ AE| AE [ JE| S = (RF
nEg| s S| xS Q S
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- ] = E < S = ]
< || M SERRE 8
A. Agriculture, Livestock, Hunting, 40 | 3247 | 073 | 1.0 | 013 | 7.69 | 146 |30.71 | NC
Forestry, Fishing
B. Mining & Quarrying 13 656 | 0.24 | 0.3 0.04 1.55 | 0.30 | 6.20 | NC
C. Manufacturing Industries 591 | 16654 | 10.83 | 14.6 2.05 39.39 | 7.49 |157.25| HC
D. Electricity & Gas Supply 2 5 0.04 | 0.0 0.00 0.01 0.00 | 0.02 | NC
E. Water Distribution & Treatment 14 39 0.26 | 0.3 0.04 0.10 | 0.02 | 0.38 | NC
F. Construction 238 | 4235 | 4.36 | 5.9 0.82 10.03 | 1.91 | 40.02 | NC
G. Vehicle Sales & Repair 1320 | 5340 | 24.19 | 32.6 4.58 | 12.69 | 2.41 | 50.66 | NC
H. Transportation & Storage 149 | 4210 | 2.73 3.7 0.51 10.01 | 1.90 | 39.97 | NC
I. Lodging & Food Services 486 947 | 891 | 12.0 1.68 2.25 | 043 | 896 | NC
]. Information & Communication 115 1992 | 2.11 2.8 0.40 4.68 0.89 | 18.70 | NC
K. Financial & Insurance Related Activities 86 95 1.58 2.1 0.29 0.33 | 0.06 1.30 | NC
L. Real Estate Activities 166 302 | 3.04 | 4.1 0.57 0.71 | 0.13 | 2.81 | NC
M. Professional, Scientific & Technical 277 | 1380 | 508 | 6.8 | 096 | 3.29 | 0.63 | 13.14 | NC
Activities
N. Administrative & Support Services 167 | 1252 | 3.06 | 41 | 058 | 298 | 0.57 | 11.90 | NC
Activities
O. Public Administration 0 289 | 0.00 | 0.0 0.00 0.68 | 0.13 | 2.73 | NC
P. Education 48 775 | 0.88 | 1.2 0.16 1.82 | 0.35 | 7.28 | NC
Q. Human Health Care Activities 58 202 1.06 14 0.20 0.48 | 0.09 191 | NC
R. Artistic & Recreational Activities 45 32 0.82 | 1.1 0.15 0.07 | 0.01 | 0.28 | NC
S. Other Service Activities 234 528 | 4.29 | 5.8 0.81 1.23 | 0.23 | 490 | NC
T. Household activities as Employers 0 0 0.00 | 0.0 0.00 0.00 | 0.00 | 0.00 | NC
Total 4049 | 42203 | 74.21 | 100 | 14.073 | 100 | 19.00

Source: Calculated by the authors based on the information provided by (CAS-Céamara de Comercio del Aburra Sur,

2018) and DANE (2018).

sector in the EMPL[PART)Relative yields a corre-
lation level of p =0.680720, which is explained
in greater detail by highlighting that the vehicle
sales and repair sector (Section G), which has the
largest number of related businesses (787), gener-
ates only 12.90 % of total municipal employment.
Additionally, the manufacturing industries sector
(Section C) with 522 companies has 9,264 regis-
tered jobs, that is, 47.85 % of municipal employ-
ment and 4.17 % of total employment in Aburrd
Sur.

The information in Table 1 highlights a set of
particularities regarding the business dynamics of
the municipality of Sabaneta, since it is the small-
est territory in Aburra Sur. It is the municipality of
the territorial group with the best result in terms
of availability of business resources (AVAILBUS)
with a 2018 result of 75.1, surpassing the munici-
palities of Envigado (40.7) and Itagiii (37.8), which
are the territories-leaders in terms of the number
of companies and jobs in Aburra Sur.

Ekonomika Regiona [Economy of Region], 18(1), 2022

The vehicle sales and repair sector (Section
G) has the largest number of registered compa-
nies and contributes 12.69 % of the employment
generated in the territory. The manufacturing in-
dustries sector (Section C) exceeds the first in this
category of analysis, since it generated 39.39 % of
municipal employment

Other sectors with registered companies out-
side the described ranking but with optimal per-
formance in terms of job creation were the fol-
lowing: construction (Section F) with a 10.03 %
share of municipal employment and transport and
storage (Section H) with 10.01 %. The correlation
analysis of the indicators of business participation
and participation in employment for the different
economic sectors yielded a result p = 0.533832 for
the municipality which, after the result registered
by the municipality of Caldas, is the lowest value
of the five municipalities of Aburra Sur.

The calculation of the geographic concentra-
tion by sector establishes that in the municipal-
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Resources (va)

Table 7
Primary Results

CALDAS ENVIGADO ITAGUI LA ESTRELLA SABANETA
Employment 3.24 % 30.78 % 38.25 % 8.72 % 19.10 %
Participation in
the Region Lower Second highest Highest Fourth highest Third highest
Business 2.319 9.696 10.477 2.230 4.049
Participation in
the Region 8.06 % 33.70 % 36.42 % 7.75 % 14.10 %
Availability
of Business 28.8 40.7 37.8 34.1 75.1

Five Main Sectors

i. Vehicle Sales
and Repair

ii. Lodging and
Food Services

i. Vehicle Sales
and Repair

ii. Manufacturing
Industries

iii. Lodging and
Food Services

i. Vehicle Sales . and Repair
. and Repair .. .
and Repair .. . ii. Manufacturing
.. . ii. Manufacturing .
ii. Manufacturing . Industries
. Industries .
Industries iii. Lodging and

iii. Lodging and

i. Vehicle Sales

iii. Lodging and

i. Vehicle Sales

Food Services

by Number of iii. Manufacturing |. . . Food Services . .
. . iv. Professional, Food Services . . iv. Professional,
Businesses Industries .. . . iv. Professional, ..
. . Scientific, iv. Other Service .. Scientific,
iv. Other Service . .. Scientific, .
.. and Technical Activities . and Technical
Activities .. . and Technical ..
. Activities v. Transportation s Activities
v. Construction . Activities .
v. Other Service & Storage . v. Other Service
.. v. Construction ..
Activities Activities
Participation of
Businesses in
the Five Main 82.50 71.30 82.08 77.80 71.8
Sectors in the
Municipality, %
Pearson
Correlation 0.44 0.86 0.78 0.68 0.533
Coefficient (p)
Geographic . Three sectors Three sectors One sector One sector
. Sectors with no . . . L. . .. . L.
Concentration . with territorial with territorial with territorial with territorial
concentration . . . .
Index concentration concentration concentration concentration

Source: Calculated by the authors based on the information provided by (CAS-Camara de Comercio del Aburra Sur, 2018) and

DANE (2018).

ity of Sabaneta, only the manufacturing industries
economic sector has a categorisation of territorial
concentration, indicated by ICG=157.25 % and
showing high concentration.

4. Conclusions

The industrial sector is the economic sector
with the highest levels of territorial concentration
in Aburra Sur, given that it has high concentra-
tion categorisation in the municipalities of Itagiii
and Sabaneta, medium concentration in the mu-
nicipality of Envigado, and low concentration in
the municipality of La Estrella. The results of this
study prove the hypothesis that in the municipal-
ities studied predominates the high concentration
in the manufacturing industry and provide an im-
portant input for local administrations and other
development actors in Aburrd Sur to guide their
plans and programs for more efficient resource al-
location in the region.

When analysing the industrial concentration
of each municipality, the municipality of Itagiii
has two sectors with high industrial concentra-
tion (manufacturing industries and vehicle sales
& repair) and one with low concentration (ad-
ministrative & support services activities). In this
sense, it is understood that the focus of public in-
vestment should be geared toward the first two,
since they have the greatest impact on both eco-
nomic growth and job creation. The municipal-
ity of Envigado has a highly concentrated sector
in vehicle sales & repair; a medium concentra-
tion sector in the manufacturing industries; and a
low concentration sector in agriculture, livestock,
hunting, forestry, and fishing.

In the municipalities of Sabaneta and La
Estrella, the manufacturing industries sector
should receive the highest proportion of public in-
vestment, given that it achieved high and low in-
dustrial concentration levels, respectively.
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There are no industrial concentration sectors
in the municipality of Caldas. This could be re-
lated to Pearson’s low correlation coefficient (p)
(see Table 7), as its business participation is one
of the lowest in the region; additionally, it has the
lowest level of employment participation and the
lowest availability of business resources. Notably,
the municipal administration should focus its
public policy efforts on promoting and generating
incentives that increase the creation, growth, and/
or consolidation of existing companies among the
five main sectors according to the number of com-
panies and incentivise job creation.

Due to economic activities in the territories be-
ing concentrated in one space in most cases, the
SIA model is useful when analysing this type of
data as the prevalence of reported sectors with
concentration levels does not depend on one an-
other or among others, since they are different
and one sector does not depend on or influence
the other. This is supported by the application of
this approach in several studies on corporate spe-
cialisation and concentration. In terms of public
policy, with regard to business decisions and re-
gional interests, it is important to prioritise ef-

forts and resources regarding investment and as-
sertive decisions to increase business productivity
and regional development. The sectors with little
or no concentration are no less important, as they
also contribute to the regions in terms of employ-
ment and as potential sectors for business growth
and diversification.

This type of analysis is relevant for local au-
thorities, since it enables them to focus business
strategies and public resources in a more effi-
cient and accurate manner, in addition to identi-
fying specific needs and opportunities, such as in
the municipality of Caldas, where it would be rel-
evant to promote its main sectors through a more
structured analysis, thus providing more robust
and complete statistical information and analysis.

Sectoral concentration must be addressed by
not only businesspersons but also all the compe-
tent local authorities that implement an institu-
tional structure necessary to create an environ-
ment conducive to territorial development. This
will help them become economically self-sustain-
able, coincide with the economic activities of the
regions, and stay updated with the results of ana-
lytical studies of the territories.
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