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Abstract 

The present document aims at explaining why the industry in 

Colombia is shifting with a particular emphasis on the capital 

city where the phenomenon occurs the most. Based on the 

classical industrial location theory, a survey with primary data 

is carried out to seek information on the variables that can 

explain said phenomenon. A probabilistic shifting model is 

established with the variables included in the survey in order to 

determine the effect in the shifting probability of the industry 

in the national territory.  

Keywords: Relocation, Industry, industrial mobility, 

probabilistic model. 

 

INTRODUCTION 

One of the most studied aspects in economic geography are the 

location processes related to economic activities. 

Understanding the processes involved in said activities to 

locate a place to produce, commercialize or access raw 

materials, has been one the main objectives studied by 

economic geographers. In contrast, the subject of relocation is 

less studied yet not less important. The flows of companies or 

industries that change places obey to slightly different patterns, 

while still following the logic of cost minimization or proximity 

to new markets. The location and relocation are distinguished 

in that the first one studies which is the most adequate point of 

operation of a company or factory, while the second one tries 

to determine why a company moves from point A to point B. 

The causes of these movements are varied and can be explained 

by the forces that combine economical and institutional 

elements which includes fiscal incentives, environmental 

restrictions, installed capacity, type of industry, renting the soil 

or accessing new markets among other factors. In that sense, 

the present document seeks to establish the main factors of 

relocation in the industry in Colombia for the 2005-2015 

period. The article is divided into five parts including this 

introduction. The second part describes a theoretical 

framework based on classical location theories of Von Thünen 

and Alfred Weber. A third part explains the factors which have 

determined the relocation processes of the industry in 

Colombia, with a particular emphasis in Bogotá which 

represents the country’s largest industrial center. The fourth 

part shows a probabilistic model that tries to establish the odds 

of location of the industry for the chosen period. The final part 

of the article states the conclusions and bibliographical 

references of the project. 

 

THEORETICAL FRAMEWORK 

All the theoretical references of relocation from the economic 

sector are derived from Johann Heinrich Von Thünen’s 

explanation who experienced different methods of rational 

relocation of crops. As expressed by Thünen [1], the most basic 

question in the mind of economic geographers is: why a certain 

activity takes place in a particular site? From the Von Thünen 

model, two main strands emanated. The first focuses on 

improving the productivity through the understanding of crop-

based economy in terms of intensity and variety. The second 

article focuses on the calculation of natural salaries conceived 

as a binding item in terms of productivity and payments. 

However, geography has always been more interested in its 

scheme of agricultural land use. This uses an isotropic plan with 

a single inhabited center surrounded by many agricultural 

products that have different characteristics. The model 

proposed by Thünen sought to explain the rent of the land in 

terms of product prices minus the production costs and market 

transportation. For said model, an intensive agricultural would 

be closest to the market center and an extensive agriculture with 

higher transportation costs would be located farther from the 

urban center [1]. 

Chart 1 shows a representation of the Thünen model where the 

relationship between rent and distance define the type of crops 

planted around the urban center or the marketplace. This same 

analysis has been adapted to refer to the conformation of 

concentric circles based on the distance in the construction of 

cities. Instead of different types of crops, different economic 

sectors are represented such as commerce, industry and 

housing. 
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Chart 1 

Use of rural and urban land based on the Thünen model 

              

Sources [2] y [1] 

 

A second reference to industrial relocation is stated by [3], who 

postulates his minimum cost model for industrial location. This 

model assumes that most rational location depends on the 

lowest costs. For Weber, the transportation costs of both inputs 

and end goods, are a function of the weight and distance from 

the sources where raw materials are obtained and towards the 

market where finished goods are sold. 

 

Chart 2 

 

Source [2] 

 

Chart 2a exhibits the triangle of Weber where a, b and c 

represent the distances in kilometers between the markets of 

raw materials and the production sites, as well as the latter and 

the marketplace. xa, xb and xc represent the attraction forces that 

drive the company towards points M1, M2 and C [2]. 

Chart 2b represents the isodapanes (curves where the 

transportation costs payed by the firm remain constant with the 

purpose of covering a certain distance to the point with the 

lowest cost) from each industry and the movements that are 

agglomerated. Industries A, B and C find perks in relocating 

and agglomerating since higher costs are balanced by the 

agglomeration [2]. This is not the case for industry D whose 

transportation costs exceed the advantages offered by 

agglomerating. 

After considering the effects on inputs, the market and 

transportation costs, the authors in [3] introduced labor factors. 

Specifically, their concern revolved around conditions in which 

the labor costs would attract the relocation of an industry. The 

Weber model indicates that these movements would occur if 

the savings in labor costs  per product unit surpass the increase 

in the transportation costs incurred from the optimal point of 

relocation [1]. 

 

INDUSTRIAL RELOCATION IN COLOMBIA 

The map shows the shifts that Colombian industry has had in 

recent years. The map from Fuentes (2018) shows that the 

migration of the industry occurs in the inner areas of the 

country where agglomeration takes place. Colombian industry 

has an internal vocation, specially aiming at providing national 

consumption. This marked characteristic obeys to historical 

development conditions related to a complex geographic 

distribution and limited mobility between the heavily-

populated cordilleras. The industrial mobility map shows that 

most of the arrivals and departures lie in the center of the 

country and far from coastal land. In the capital city of Bogotá 
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is where most of the industrial establishments are reunited and 

where close to 8 million people live receiving a large share of 

the national production. The lack of external competitiveness is 

a signature of the industry given the effect of bottleneck cases 

on the mobility of produced merchandise and fewer industrial 

facilities close to the main exportation ports. 

 

Map 1 

 

Source [4] 

 

Industrial relocation in Bogotá 

Without a doubt, Bogotá is the main industrial center of the 

country given the affluent market that it represents for national 

economy, turning the city in an investment-attracting site and 

source of employment. However, the internal and external 

dynamics of the city have turned its industry into one of the 

most mobile of the country, in terms of short, middle and large-

range location processes. 

The industrialization of the country’s center was a process that 

began in the 19th century with emerging initiatives that 

consolidated itself in the 20th century. This is described as: 

“between the 1830 and 1850 decades, the manufacturing 
companies of china, sulfuric acid and cotton fabrics emerged, 
taking advantage of the slope of local mountains to move lathes 
and weaving machines through hydraulic energy of paddle 
wheels. This primitive effort almost died before it began, since 
it depended heavily on the abundance of water sources, and 
faced foreign uneven competition from higher quality products 
[5, p. 1]. 

The production of iron came as a response to the expansion of 

railways that were built under the pretext of developing this 

type of industry. On the matter, “the forging sector started to 
grow, with small factories of iron with high furnaces, martinets, 
refinement and foundries in the population of Pacho in 1827 at 
first, where the installation of this fixed capital demanded the 
association of capital inchoates that came in the form mines of 
salt, emerald, gold and silver, as well as commerce” [5, p. 1]. 

Railways connecting Bogotá to other regions of the country 

came together in the central urban core of the capital. However, 

they were located in the Western region, where most stations 

and passengers gathered. 

The previous statement is important considering the fact that it 

allowed to consolidate the production sector of iron and created 

a national market that was limited by the dependence of energy. 

Furthermore, the demand was higher for steel than for iron 

because of the production of railways and equipment [5]. 

Nonetheless, the iron industry can be seen as a driving element 

of industrialization, given that “the government of president 
Manuel Murillo Toro backed the construction of a railroad 
connecting Buenaventura with Bogotá and Bogotá with 
Santander and a port to communicate the capital with the 
Atlantic Sea. The government hired an English commission to 
study the line of Bogotá to the Magdalena river through the 
Suárez or Carare and in the same year the construction of 
Cauca railway began.” [6, p. 2]. 

The lack of territorial articulation can be seen as the main cause 

for this growing industry not being able to cement itself and it 

would take several decades  for that same economic dynamics 

to request a consolidated process of the industry, given that “in 
the 19th century and early beginnings of the 20th century, in the 
face of conflict and regional wars, and specially, the separation 
of Panama, the ghost of disarticulation as a country would lead 
to internal political and administrative divisions, in fictitious 
rearrangements, that, in spite of establishing, kept the 
historical cities as prevailing development centers” [7, p. 103]. 

In the 20th century, given the importance that commerce would 

acquire and the need to improve mobility in Bogotá as the main 

consumption and commercialization center as an industrial city. 

The main fact that drove this industrialization was hands down 

the market share of the city. In addition, it is the political, social 

and cultural center of the country, it is clear why the enclave 

and agglomeration processes came to fruition and attracted 

capital to develop an industry based on internal consumption. 
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Given the significant distance between Bogotá and the coastal 

cities, industrial development of Bogotá took place at the same 

pace of its population growth as mobility and transportation 

conditions kept improving. The industries had the chance to 

complement access to certain external markets at a marginal 

level. This characteristic of the industry in Bogotá and other 

cities of the country explain the differentiation with other 

industrialization processes en other Latin American cities. 

To understand this particular situation of the industrial 
processes in the country’s center, which has been replicated in 
the main cities with the exception of maybe Barranquilla, that 
rose as an atypical industrial development pole different from 
the others where “the participation of the four industrial 
centers, including the Atlantic, these regions harbored in 1974 
73.9% of the added value and 77.3% of industrial taskforce; in 
2006, the agglomeration is lower, 56.7% for the added value 
and 75.8% for employment, declines expressed in all four 
regions, with a lower effect in Bogotá and a larger one in 
Antioquia (Medellín). Adding to these latest numbers the 
contribution of the department of Cundinamarca, then the 
added value reaches 64.2% and the industrial employment in 
82.7%” [7, p. 107]. Although the participation of the main 
urban centers has decreased, this situation is explained by the 
rise of new production centers in intermediate cities but also 
loacted in the center of the country. 

In this sense, the locational condition of the city and its physical 

limitation related to expanding to the East, Bogotá is growing 

industrially towards the West since it can profit from better 

communication with other departments while at the same time 

facilitating the provision of resources coming from other areas 

of the country. The city expands specially “towards the West, 
where its biggest growth potential as a town lies both in the 
housing and the industrial sector, the city also engulfed the 
town of Fontibón and extended commercially and productively, 
to the Western roads to small towns such as Mosquera, Madrid, 
Funza, Facatativá and lassoed in the port of Honda located in 
the Magdalena river” [7, p. 108]. 

The consolidation of Bogotá as the country’s industrial center, 

allowed settlements and agglomerations to foster in the areas 

close to Fontibón (which was later annexed to the city) and 

Puente Aranda, where the manufacturing activities gathered, 

and other surrounding commercial and service sectors grew, 

accompanied by a major housing offer focused in guaranteeing 

the demands of local workers. 

On another point, the consolidation of the growing industrial 

sector, brought the need of a larger provision of inputs and 

energy sources, that shaped the outskirts of the city as nearby 

enclaves for the market of new manufacturing companies that 

could not find room in the center of the city. Hence, the 

neighboring towns became an alternative of industrial 

relocation with easy access for both the goods and services 

market and qualified work. Currently, these areas have 

positioned themselves as industrial conglomerates where the 

industry of the city has relocated due to different causes: 

normative, environmental, fiscal, pricing of soils or spatial 

restrictions that limited the growth of well-formed industrial 

establishments. 

The transportation routes began their structuration almost at the 

same time as the construction of the railroad network and 

managed to generate some competition. “The industries, on 

their own and without a previous strategy, would be locating 

naturally or spontaneously in a crossroad of regional paths that 

were emphasized by the new development of the new city. At 

the beginning, the railroads and subsequently with the 

structuration of the road network” [8]. The construction of 

regional and national roads set the pace for urban growth, 

which led to adherence of Usaquén, Suba, Engativá, Bosa and 

Fontibón to the city. 

Electrical energy is relevant and related to the specialization of 

the industries, since it drives the functionality of the engines 

and machineries of factories. Hence, the industries would be 

located close to electrical sources, hydroelectric dams, carbon 

mines and sources of raw materials. “The first towns in the 

Savanna fed by the electrical energy were Sibaté, Soacha, Bosa 

and Bojacá, to the city’s Southwest and Fontibón, Funza, 

Mosquera and Madrid, to the East, due to the proximity of the 

places where power plants that generate energy for Bogotá 

were located [8]. 

Bogotá gained strength as a driving source of large economies 

in the country, and a clear example of modernization processes, 

which allowed the inhabitants of other cities to move to new 

opportunities and a better quality of life exerting a significant 

growth in the worker’s activity. Although the industries did not 

have much of a role in the construction of workers’ 

neighborhoods, they were in fact involved in the urbanization 

process of the city, since employment offers were abundant for 

manpower, there was also a need to lodge workers in the city. 

The residential expansion progressed to the northern and 

southern part of the city, since the area of the central station 

would be dedicated to industrial and commercial use. 

In statistical terms, the decades of the 40s and 50s, in the 
department of Cundinamarca and the city of Bogotá, there was 
already a solid industrial base represented in almost six 
thousand industrial establishments (Table 1), that shaped 
industrialization in this area of the country, until becoming into 
its main industrial area. 

Table 1 

Industry of Bogotá and Cundinamarca 

PLACE  YEAR 1945 % YEAR 1958 % 

Cundinamarca  1459 100,00 3456 100,00 

Bogotá  106 72,65 2504 72,45 

Source [9] 

 

Bogotá has had an important evolution over the last decades 

both in production as in the number of establishments. As 

shown in Figure 2, both the number of establishments and the 

participation have increased, except for year 2014, where 

Bogotá represented in 2009 close to 40% of the national total 

of industrial establishments. Its participation was reduced to 36% 

in 2014. 

Table 2 shows that these dynamics must obey both to the 

creation of new establishment, which we call industrial location 
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as well as the relocation phenomenon of the already existing 

industries which seeks a better location offering advantages 

such as proximity to inputs, market, manpower or institutional 

elements that shape the spatial shifting process of the industry. 

 

Table 2 

Industry of Bogotá and Cundinamarca 

 1997 % 2004 % 2009 % 2014 % 

BOGOTÁ 2259 31.2% 2487 34.3% 2987 39.3% 3313 36.2% 

CUNDINAMARCA 283 3.9% 302 4.2% 398 5.2% 627 6.8% 

Source [10] 

 

The easiness or difficulty to mobilize an industry depends 

among other factors in the industrial class to which the 

establishment belongs to, the size of the industry, the invested 

capital, the number of employees and other reasons. 

Furthermore, the reasons that explain relocation, as previously 

mentioned, can be related to institutional factors such as 

environmental or fiscal regulations, market considerations, 

number of clients, transportation costs for goods, manpower 

availability or maybe, to geographical considerations such as 

the proximity to exportation ports, to the location of goods and 

to the competition. 

To attempt to explain the reasons for this situation in Colombia, 

two exercises are carried out to get a sense of why industries 

move in space. In first place, a survey was taken by 20 

professional experts on the matter, trying to explain the general 

terms of industrial mobility and its main causes. After 

determining the possible reasons, a probabilistic model is 

structured to find the odds of relocation of the national industry. 

 

A SPATIAL RELOCATION MODEL 

This section intends to rebuild a model that can identify the 

probability of relocation of some Colombian industries, 

according to some general determinants that attempt to 

determine why does the industry move in the country. 

Therefore, the company database given by the Colombian 

Superintendence Society serves as a reference with the 

necessary information for the considered objectives, since it 

keeps track of the locations of commercial establishments since 

1995 and registers its change of location after it occurs. 

 

The model 

The logistic model serves to estimate a specific probability of 

occurrence of an event in comparison to certain determinants 

that increase or decrease said probability. This model is 

characterized for correcting the problems of a probabilistic 

linear model that does not guarantee the fulfillment of certain 

conditions such as the determination of the probabilities 

between 0 and 1, the non-linearity of the changes in probability, 

the non-heteroscedasticity or the commonness in errors. 

The main characteristic of this model is that it follows a logistic 

probability function: 

𝑃𝑟𝑜𝑏(𝑌 = 1) =  
1

1 + 𝑒−𝑍𝑖
=

𝑒𝑍𝑖

1 + 𝑒𝑍𝑖
                  (1) 

where 

𝑍𝑖 = (𝛽1 + 𝛽2𝑋2 + 𝛽3𝑋3 + ⋯ … 𝛽𝑘𝑋𝑘)              (2) 

which in turn 

𝑃𝑟𝑜𝑏(𝑌 = 0) =  
1

1 + 𝑒𝑍𝑖
                                       (3) 

therefore 

𝑃𝑖

(1 − 𝑃𝑖)
=  

1 + 𝑒𝑍𝑖

1 + 𝑒−𝑍𝑖
=  𝑒𝑍𝑖                                 (4) 

Applying logarithms to linearize Zi leads to: 

ln (
𝑃𝑖

1 − 𝑃𝑖

) =  𝑍𝑖 = 𝛽1 + 𝛽2𝑋2 + 𝛽3𝑋3 + ⋯ … 𝛽𝑘𝑋𝑘       (5)  

The previous equation is known as the logistic model seeking 

to estimate the natural logarithm of the probability rate of an 

event [11]. In this case, the equation is proposed: 

• 𝑹𝑬𝑳𝑶𝑪𝑨𝑻𝑰𝑶𝑵 =  𝜷𝟏 + 𝑨𝒄𝒕𝑻 + 𝜷𝟑𝑷𝒐𝒃 + 𝜷𝟒𝐏𝐫𝐞𝐓𝐢 +
𝜷𝟓𝑰𝒎𝒑 + 𝜷𝟔𝑹𝒆𝒔𝑨𝒎𝒃 + 𝜷𝟕𝑴𝒆𝒅 + 𝑩𝟖𝑷𝒆𝒒 +
𝑩𝟗𝑷𝒖𝒆𝒓𝒕𝒐 + 𝑩𝟏𝟎𝑪𝒐𝒓𝒕𝒂 + 𝝁 

 

Relocation is a dichotomic variable of zeros and ones, where 1 

means that the establishment was relocated and 0 that it was 

not, ActT is a numerical variable that represents the total assets 

of the establishment, Pob is the population of the city or town, 

Preti is the average price of the land in the city or in the town, 

Imp corresponds to the fiscal incentive in the current site, 

ResAmb indicates if any environmental regulation was 

established, Med if the industry is medium-sized, Peq if it is 

small-sized and the basic assumption is that the industry is 

large, Puerto if it is currently located in an area close to the port 

and Corta corresponds to a dichotomic variable that represents 

whether the relocation was short-distance or long-distance for 

the companies included in the analysis. 

 

The data 

The database from the Superintendence was taken from the 

SIREM, which corresponds to the “Information and Corporate 

Report System where the financial states and expenses up to 

December 31st are presented, on a corporate or aggregated 

(sectors/regions) level and provided by the companies that go 

under inspection and vigilance by the Superintendence and that 

belong to the real sector of economy”. 

For 2015, 26534 companies were registered in the SIREM, 

from which the manufacturing industries were discriminated 

leading to a total of 3355 industries that registered information 

for the given period. Companies from before 2005 could not be 

traced and some showed changes in their location in one year 

of the studied period. It is possible that some of them relocated 

several times. 

The purpose of this part of the work corresponds to using part 

of the previous analysis with the survey on experts, as well as 
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other variables that specify the probabilistic model. One of the 

previous works of this type of exercises is stated by Londoño 

(2015) who uses the same database provided by the SIREM 

system to perform a study on a firm basis. This study gathers 

all the information corresponding to different economic sectors 

such as: agriculture, fishing, mining, energy, gas, water, 

sewage, manufacturing, construction, commerce and services. 

In contrast with this study, the manufacturing industry was the 

only one considered by assigning a value of 1 if the 

establishment changed locations at some point of the 

considered period and 0 if it remained in the same place within 

the period of study. This variable was defined as dependent in 

terms of other variables such as: fiscal character elements 

which corresponded to 1 if the study indicates that there was 

some sort of incentive issued by the city or town to attract 

investors based on the arrival of new industries or those located 

in other places. In the same way, a variable was considered to 

determine if a town or city had some environmental restriction 

that set new regulations for the industries which possibly forced 

them to relocate to less restrictive sites from an environmental 

standpoint. 

The population variable was also used to capture the 

importance of the domestic market for the industries as well as 

the total assets variables, the size of the industry, the average 

price of the land, a ‘dummy’ variable to capture whether the 

relocation was long or short-distance and a variable that 

captures the distance to ports leading to 1 if the industry is far 

from a port and 0 otherwise.  

 

Results 

The following table presents the elements of the discussed 

equation in the form of coefficients and their respective 

standard for each variable. 

Table 3 

(1) 

Logistic 

VARIABLES Relocation in Colombia 

ActT -0.776** 

  (0.348) 

Population  0.212** 

  (0.0965) 

Price of the land 0.256 

  (0.234) 

Fiscal incentive 2.189*** 

  (0.441) 

Environmental restriction -0.820*** 

  (0.276) 

Small 6.926*** 

  (0.666) 

Medium 1.167 

  (0.621) 

Puerto 0.344 

  (0.831) 

Short-distance 1.435*** 

 (0.564) 

Constant -23.83*** 

  (5.139) 

Observations 2,829 
Source: Calculations from the authors 

In the first column, the non-linear coefficients of the logistic 

model are estimated, where the importance is represented by 

the sign that accompanies each value. It shows if the relocation 

probability increases or decreases according to the change in 

explicative variables. The coefficients signaled with an asterisk 

are those with statistical significance. 

 

Analysis of results 

The results previously presented are significative for the total 
assets variables, population, fiscal incentive, environmental 

restriction, small and medium-sized industry as well as short-

distance relocation. 

In this sense, when a company has more total assets, lower is 

the relocation probability. The opposite case occurs for the 

population, indicating that as the city’s population grows 

larger, the odds of industry relocation also become higher. In 

this case, an opposite sign is evidenced from what is expected 

with the market whose demands should motivate the industries 

to remain in the places with higher demands. However, short-

distance relocation reveals that the previous statement is 

complemented since the largest cities have displaced the 

industry to nearby cities which implies that they still have 

access to a large market share. 

The results also show that significant variables contribute to 

explain relocation, in the case of fiscal incentive which reduces 

the probability of relocation while the environmental 

restrictions increase. Fiscal incentives are an important 

attractive element while restrictions are an ejecting force to the 

industry. 

Regarding the size of the industries that relocate, the 

probability increases if the industry is small and is irrelevant 

for middle or large sizes. This agrees with the expected result 

as it is more likely for a small industry to relocate than a large 

or medium-sized industry to do so. 

Finally, the variable of land pricing was not statistically 

significant. 

 

CONCLUSIONS 

Colombian industry has an internal vocation with an important 

number of establishments close to large consumption centers 

represented by the main cities of the country. This vocation 

obeys to historical factors that defined settlement patterns far 

from the exportation centers, yet close to sources of inputs and 

markets. This affirmation is corroborated by data showing that 

the capital of the country (located in the center) has reached 

almost 40% share of the industrial production. The excessive 

transportation costs and the difficulties to move products have 

not enabled an exportation-focused vocation, and the shifts in 
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the industry do not show patterns of industrial centers close to 

ports. This trend could change in the foreseeable future. 

For experts in the industrial matter of Colombia, the elements 

that explain the phenomenon of industry relocation are not 

related to the institutional elements linked to plans of territorial 

organization since they condition the use of the land and 

incentives to displacement of economic activities or new 

projects such as custom-free zones, as well as new 

infrastructures linked to the production such as roads and 

services. 

The odds for an industrial establishment to move spatially, 

depend mostly of its size, of fiscal incentives and 

environmental regulations. Industrial mobility keeps occurring 

around populated areas and is more active in small and 

medium-sized industries which are easy to mobilize. It does not 

depend on the access or proximity to ports since the internal 

market’s location outweighs said factors regarding relocation. 
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