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Introduction.Underground coal mining in Colombia is a very important productive area with many employment 
opportunities for human capital. Nevertheless, pneumoconiosis, muscle skeletal and mental disorders, and accidents 
have increased; these problems tend to increase with the National Mining Plan projected for 2019 by the Ministry of 

Mines and Energy, “being the most important industry in Latin America”, intensifying the entry of new technologies, number of workers and as a 
consequence labor risks.

Objectives.To determine the association between risks identified by workers and the ones established by the companies affiliated to ARL POSITIVA 
occupational risks administrator in the preventive medicine and labor, hygiene, industrial safety subprograms and characterize the activities of 
preventive, labor, hygiene and industrial safety medicine subprograms implemented in the companies.

Materials and methods. A cross-section study was carried out, 232 workers from 18 companies classified by size participated, the sample was 
statistically stratified by conglomerates.

Results.The associations were significant by: town Samacá, small companies, age/years 40-49,9, men, married, socio economic level two, 
education level primary completed. Slightly superior fulfillment of the legal system and in the identification and knowledge of poor risk.

Conclusions.It was found that the risks identified by the workers and established by the companies are very few and that the valid laws are barely 
fulfilled.

ABSTRACT

KEYWORDS : Mining, labor risk, knowledge, preventive medicine, labor health, 
pneumoconiosis.

Introduction
At a global level it is estimated that coal produces 40% of electricity 
of the planet and is the natural source of energy of greatest growth in 
recent years, surpassing gas, oil, nuclear energy, hydroelectric energy 
and even renewable energies, some countries such as Poland (94%), 
South Africa (92%), China (77%), Australia (76%) surpass this calcu-
lation, it is also the main fuel for iron, steel and cement production. 
At least 56 nations have this industry as part of their commercial re-
lations that at the same time is part of the stock exchange market1,2.

Mining activity in Colombia is a very important economic and labor 
sector that is rising. The relations between miners and employers 
present two parallel dynamics: on one side, the employers trans-
fer risk or keep practices that do not always protect the integrity of 
the employee, weakening the labor relations; on the other side, the 

employees keep a set of negotiations and transactions of their rights 
with the purpose of getting better economic income that ensure their 
own subsistence and that of their families. In terms of risk transfer-
ence, employers blame the workers for accidents and occupational 
disease whether because of their behavior outside the company, for 
individual predisposition, or carelessness within it. While the employ-
ee carries out a set of activities that imply risks without measuring the 
consequences and aware of the inevitability of them, and exposes in 
an unreasonable manner to unnecessary risks.3,4,5,6,7,8,9,10.

Exposition to risks is defined as the association between the probabil-
ity that an event may occur and the negative consequences of it.11,12.
In relation to the knowledge of risks as a causal factor of occupation-
al accidents, according to researchers at the Universidad Autónoma 
de Tamaulipas, Mexico-2013, “when the risk turns into an everyday 
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aspect of the working activity, the perception one has of it does not 
adjust to reality and besides it has been proven that in most cases 
the human being is responsible for accidents. Thus the emphasis on 
the design of preventive programs2,13.According to numbers from the 
International Labor Organization – ILO in 2011 every year there are 
about 337 million accidents and 2,3 million deaths in the working 
places, which is equivalent to 6.300 deaths per day and the common 
denominator is human error14,15,16,17.

Once the importance has been established and the parameters that 
are considered to be able to assess the knowledge of risk, it is worth 
mentioning that depending on the way in which people perceive risk 
in their working sites dangerous behaviors are generated, known as 
human errors and more exactly as accidents at work, they may arise 
as contradictions both at the underestimation level (which causes ap-
athy and irrational optimism) or as an overestimation (which gener-
ates high tension, stress, and pessimism), the concept has been evolv-
ing in recent years, in spite of how complex it is to measure it because 
it is a subjective matter long considered as part of the popular in-
tra-culture, now a days it has called the attention not only because 
of its social-working implications but also because of the familiar and 
economic implications that affect all the links of the production cha
in.18,19,20,21,22,23,24,25,26,27.

As a consequence of the above, on the first place there is a need to 
unify the concept of “risk” in becoming a common objective of the ac-
tors of the Safety at Work System, to be able to reach safe and healthy 
working conditions. And on second place the responsibility of under-
standing how the worker conceives the reality that affects them.11,28,29.

The causes of accidents at work are recognized as unsafe actions (be-
havior that may lead to accidents at work) and unsafe conditions (un-
safe situations in the working environment that may lead to accidents 
or illnesses)30,31,32,33.

Safety and health of miners at work is a complex topic since their ac-
tivity is extracting mineral renewable and nonrenewable resources 
from earth and it is performed in a working environment of constant 
change.34,35,36.The working conditions including environmental humid-
ity, air temperature, presence of hazardous radiations or toxic and/or 
explosive gases, the presence of water, dust formation and noise emis-
sions – depend both of the mineral when extracted as well as the adja-
cent fitting rock, the depth of the mine and the use or no use of tools 
and/or technical machinery, which makes some workers be exposed to 
work without natural light or enough ventilation, drilling the ground or 
extracting the mineral, exposing them to different kinds of risks.37,38.

Many countries have made strong efforts to establish safe proce-
dures for this activity; to foster the prevention of accidents at work 
and occupational illnesses the ILO established that on every April 28th 
it celebrates the World Safety and Health at Work Day, nevertheless, 
the global rate of mortal victims, injuries and illnesses among miners 
shows that it continues to be a very dangerous work. Even though at 
a world level mining employs 1% of the total of workers it is respon-
sible for 8% of mortal accidents (about 15.000 victims per year), the 
socio economic consequences are also founded in the malfunctioning 
or mistakes that are done in this kind of work. The effects are at vari-
ous levels such as: personal, environmental and economic level39,40,41.

Considering the above, this research project characterized the activi-
ties of the preventive medicine and work, hygiene and occupational 
safety subprograms implemented in the underground coal mining 
companies and determined the association between risks identified 
by the workers and those established by the company in the respec-
tive hygiene and occupational safety subprograms,42,43.

Materials and Methods
The cross-section study in which the companies affiliated to POSITI-
VA ARL Occupational Risks Administrator of the department of Boya-
ca, in the towns of Iza, Samacá, Socha, Socotá, Sogamoso, Tasco y 
Tópaga44,45.The companies were classified by size considering the 
amount of workers, big with more than 100 workers, medium size be-
tween 51 and 99 and small between 1 and 50.

The target population was obtained by listings handed by ARL PO 
SITIVA the number of companies was 305 and the number of workers 

6.667. The sample was probabilistic, stratified, with random propor-
tional allocation and by two-stage conglomerates: stratified by town 
and the conglomerates were formed keeping in mind the 
primary unit of sampling (PUS) the companies and as secondary unit of 
sampling (SUS) on the first stage companies were chosen at random 
(n=18) and on the second stage the workers (n=232). In choosing the 
subjects the following inclusion criteria were considered: workers over 
18 years old, with a working experience in the mining sector of 10 
years or more at the time of field work they were carrying out working 
activities for the selected companies and that voluntarily accepted to 
participate. The ones who had an active respiratory illness or under 
treatment were excluded46,47,48,49,50.

Social demographic and occupational variables were studied classi-
fied under chemical, biological, ergonomic, physical, locative, work 
at heights or use of personal protection elements risks, which were 
measured in two structured questionnaires one individual and an-
other of the company the base was the valid legal regulations, the 
questionnaire for the company was founded on  Resolution 1016 of 
March 31st, 1989, by which the organization, functioning and way of 
the Occupational Health programs which employers must develop 
in Colombia is regulated; the internal structure developed four 
components: Safety and Health at Work Management System, Pre-
ventive and Occupational Medicine, Industrial Hygiene and Basic 
Sanitation, Industrial Safety. The second questionnaire addressed to 
the workers, identified knowledge on risks at work and the use of ele-
ments of personal protection, these were applied both to the compa-
ny and the workers; a pilot test was applied previously to assess the 
instruments with the object of making the necessary adjustments of 
them, the application was carried out by trained personnel from the 
National Health Institute, who made ensured the standardization as 
well as getting the informed consent51.

Typing the information was done on Excel 2010 version, to guarantee 
the quality it was done reviewing all the questionnaires of the compa-
nies and a 30% of the individual questionnaires and processing was in 
SPSS (IBM SPSS Statistics) statistic software 22, 2013 version.

For the qualitative variables related with the worker such as: age, 
gender, socioeconomic level, marital status, educational level, among 
others, distributions of absolute and percentage frequency were used; 
for quantitative kind variables the measures of central tendency such 
as average and median were calculated, in the measures of variability, 
range and standard deviation. The same descriptive measures were 
used in the company variables. For the association between variables 
of the workers and the company the bivariate analysis was used by 
means of the Ji2 (X2) asymptotic Pearson test or the accurate Fisher 
tests and of plausibility (expected values less than five).

Considering: the Belmont Report, the Helsinki Declaration and Reso-
lution 8430 of 1993 of the Ministry of Health that establishes academ-
ic, technical and administrative norms for research on health, on Title 
II Chapter I Article 11 on ethical aspects of research on human beings, 
this research was classified as minimal risk and was approved by the 
technical   scientific committees of research and of ethics of the Na-
tional Health Institute and El Rosario University. It had informed con-
sent 52,53,54 .

Results
The sample was made up of 18 companies that entered the study 
232 working men in underground coal mines in the department of 
Boyaca. The percentage of workers by towns was: Iza (5.6%), Samacá 
(45,7%), Socha (10,3%), Socotá (12,9%), Sogamoso  (3,9%), Tasco 
(9,1%) and Tópaga (12,5%); the companies according to size were 
distributed in big 40 (17,2%), medium size 22 (9,5%) and small 170 
(73,3%).

As for the social demographic variables the average age of the 
group was 40.9±10.3 years old, with a range of 20 to 76 years old; 
the age groups in which the highest frequencies were presented 
were 40 to 49.9 and 30 to 39.9, in relation to socio economic lev-
el the one of highest frequency was two, the most frequent marital 
status was married followed by common law marriage and the pre-
dominant educational level of the workers was complete primary 
studies (Table 1).
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Table N°1. Distribution of frequencies and percentages of 
the socio economic variables of the workers of underground 
mines in the department of Boyaca. 2014

Socio 
Demographic 
Variables

Description Frequency Percentage

Age groups

20-29.9 35 15,10

30-39.9 71 30,60

40-49.9 75 32,30

50-59.9 43 18,50

>=60 8 3,40

Total 232 100,00

Gender
Male 232 100,00

Female 0 0,00

Total 232 100,00

Social economic 
Level

1 56 24,60

2 117 51,30

3 51 22,40

4 3 1,30

5 1 0,40

Total 228 100,00

Marital Status

Single 32 13,80

Married 100 43,10

Common Law 
Marriage 86 37,10

Separated 13 5,60

Widow 1 0,40

Total 232 100,00

Educational Level

None 2 0,90

Incomplete 
Primary 77 33,20

Complete 
Primary 87 37,50

Incomplete 
High School 32 13,80

Complete High 
School 29 12,5

Incomplete 
Technical 1 0,40

Complete 
Technical 4 1,70

Complete 
College 0 0,00

Total 232 100,00
Source:Individual Survey

Among the positions or jobs performed by the 232 workers and that 
are at risk of labor exposition in order of frequency they were: digger 
168 (72,4%), followed by coachman 22 (9,5%), winch operator and pit 
supervisor 15 (6,5%), each one. The positions of: unloading, re enforcer, 
operator and supplier represented 12 (5,2%). The workers reported 
having an experience in coal underground mining of less than 25 
years 182 (78,4). Of 25-29,9 years 22 (9,55%) an equal or more than 
30 years 28 (12,1%), with a media of 17,43 and a median of 15,00m 
and range 35.

The preventive medicine and work, hygiene, industrial safety subprograms 
were characterizes from the company management, the information 
collected from the structured questionnaire of the company was 

analyzed in its four components, the companies classified as big had 
a better legal fulfillment. In terms of the Safety and Health at Work  
System Management that explains the policy, the ones responsible of the 
program and referred documents, the big companies stood out due 
to their fulfillment big companies with more than 60% followed by 
medium size companies. In Preventive and Occupational Medicine the 
small companies had a minor fulfillment record, in medical follow up
and Para clinical controls; in Industrial Hygiene and Basic Sanitation 
minor fulfillment was found in medium size companies, the risk 
panorama and risks established by the company in general were 
considered and the industrial safety component with less fulfillment 
was found in small companies (Table 2).

Table N°2.  Distributions of frequency and percentage of fulfillment of the Components of Safety and Health at Work System 
Management, by size of the company of underground mining in Boyacá. 2014

Size and Amount of Companies

Component Total questions 
by component

Big n=3 Medium n= 2 Small n=13

Affirm-
ative 

Answers

Fulfill-
ment Per-
centage

Affirm-
ative 

Answers

Fulfill-
ment 

Percent-
age

Affirm-
ative 

Answers

Fulfill-
ment Per-
centage

1. Safety and Health at Work System 
Management 20 12,33 61,67 5,55 45,00 5 25,00

2. Preventive and Occupational Medi-
cine    (Medical follow up and Para Clinic 
controls)

9 5,66 62,96 2,50 27,78 0,53 5,98

3. Industrial Hygiene and Basic Sanita-
tion(Risks panorama and risks estab-
lishedby the company in general)

28 18,33 65,48 4,49 16,07 8,53 30,49

4. Industrial Safety 27 18 66,67 11,99 44,44 9,69 35,90

Total / average* 84 13,58 64,19 6,13 33,32 5,93 24,34

*average: This reflects the adjusted average of fulfillment by positive response and percentage

To determine the association between individual variables and the 
ones of the company 232 questionnaires were applied to the same 
number of workers and 18 additional questionnaires, one per com-
pany, the association was examined by ji Fisher asymptotic square 
test. According to the risks reported by the company and identified 
by the workers the most frequent ones were: trapping and use of 

sharp bladed tools and in the risks reported by the company and not 
identified by the workers the most predominant ones were: work at 
heights, getting hit by falling or moving objects and falls at different 
levels. A significant relation between risks reported by the company 
and identified by the worker was found in: noise (16,2%) and work on 
hot (8,88%). (Table 3) 
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Table N° 3. Association between risks identified by workers and reported by companies of underground mining in Boyacá. 
2014

Risks Yes No
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Worker and Company Frequency % Frequency %

Biological Biological 0 0,00 3 1,90 0,362 1,408 1,292 1,534 No

Ergonomic
Posture 22 19,10 16 17,60  0,461  1,109  0,544 2,260  No
Repetitive Movements 17 17,20 13 11,10 0,139 1,659 0,762 3,611 No
Load Handling 25 21,70 13 12,70 0,058 1,902 0,915 3,952 No

Physical

Noise 16 16,20 6 5,10 <0,001 3,598 1,35 9,59 Si
Ionizing Radiations 41 100,00 176 100,00 1.000  - -  - *
Noni Ionizing Radiations 41 100,00 176 100,00 1.000 -  -  -  *
Extreme Temperatures 2 2,80 1 0,70 0,25 4,203 0,375 47,148 No
Vibrations 5 7,00 6 4,10 0,269 1,768 0,521 6,002 No
Lighting 7 8,80 18 13,20 0,221   0,629 0,250  1,578  No

Locative
Conditions of Facilities 28 27,20 59 51,80 <0,001 0,348 0,197 0,615 No
Order and Cleanliness 6 6,70 13 10,20  0,267  0,639 0,233   1,752 No

Mechanical

Falls of level 64 54,20 59 59,60 0,256 0,804 0,468 1,38 No
Falls at different Levels 59 50,00 60 60,60 0,77 0,65 0,378 1,117 No
Trapping 88 69,80 54 60,00 0,088 1,544 0,875 2,724 No
Hit by falling or moving 
objects 79 66,90 79 79,80 0,024 0,513 0,275 0,956 No

Use of Sharp bladed tools 52 40,90 34 38,80 0,372 1,142 0,656 1,987 No

Chemical
Exposure to coal dust 38 27,90 26 32,10 0,309 0,82 0,451 1,492 No

Exposure to substances 67 52,80 46 51,70 0,493   1,044 0,607  1,796  No

Work
At heights 34 100,00 183 100,00         *
On hot 3 8,88 1 0,50 0,01 17,61 1,77 174,79 Si
Confined Spaces 2 3,20 1 6,50 0,27 0,47 0,1 2,21 No

 
*The measures of association for the Contingency Table were not calculated. At least one variable of each of the two ways tables over the ones in 
which the associations measures were calculated is a constant.

Regarding the supply of personal protection elements (PPE) on part of the company and the use of them by the workers it was greater in: helmet, 
bait gloves, life safety rope, rope with lampholder and in terms of personal protection elements that are not used by workers, they were: steel toe 
boots and rubber boots. The association between the use of personal protection elements by the workers and supplied by the company was signif-
icant in respiratory protection with cartridge, additive or hearing protection of the insertion type,  outer cups, rope with lampholder, leather boots 
and life safety rope (Table N° 4)

Table N° 4. 2014 Association between PPE used by workers and by underground mining companies in Boyacá. 2014

Personal Protection Elements PPE Yes No
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Frequency % Frequency %

Head Protection Helmet 208 100,00 24 100,00 - - - - *

Visual Protection - goggles
Polychromatic 18 100,00 10 90,90 0,390 0,357 0,217 0,587 No

Net kind 0 0,00 1 3,70 0,931 1,077 0,972 1,193 No

Hearing Protection
Insertion kind. 46 78,00 11 22,40 <0,001 12,220 4,917 30,390 Yes

Hard cup. 45 80,40 6 11,50 0,000 31,360 10,690 92,010 Yes

Respiratory Protection
Disposable 

mask 38 45,80 40 33,30 0,050 1,689 0,950 3,001 No

Cartridge 119 75,80 10 22,70 0,000 10,650 4,813 23,560 Yes

Upper limbs protection-gloves
Bait 179 91,80 31 83,80 0,110 2,165 0,786 5,962 No

Calfsking 7 21,20 16 8,00 0,280 3,079 1,157 8,193 No

Feet Protection
Boots

Rubber 47 72,30 158 94,60 <0,001 0,149 0,063 0,353 No

Leather 18 36,70 10 5,50 0,000 10,050 4,241 23,800 Si

Steel toe 81 98,80 142 94,70 0,112 4,563 0,561 37,140 No

Others
Rope with 

lampholder 95 77,20 60 55,00 <0,001 2,771 1,774 4,879 Yes

Life Safety Rope 62 78,50 39 25,50 <0,001 10,660 5,575 20,380 Yes

*The measures of association for the Contingency Table were not calculated. At least one variable of each of the two ways tables over the ones in 
which the associations measures were calculated is a constant.
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Discussion
Recent studies like the ones carried out by FEDESARROLLO, the Co-
lombian Ministry of Mines and Energy – CMME, the Mining Develop-
ment Plan among others, highlight the fact that the mining policy in 
the country was not founded in terms of the mining resource nor as 
a stimulus for the income of the working population, but as a drive 
to the so called “investor trust” in which freedom of market predomi-
nates for the individuals or organizations that have the necessary pri-
vate working capital may access the minerals and exploit them. The 
Ministry – MMEC, has set the goal that in the year 2019 the mining 
industry be the most important in Latin America, it currently holds 
place 14 in international economy55,56,57.

The change and increase that this sector of economy has had de-
serves a careful inquiry on its consequences; in 2010 Colombian coal 
mining in the world represented 0.8% (6.668 million tons) 826.000 
million tons of the world coal reserves and it has the largest reserves 
in Latin America. Between 1990 and 2009 the country doubled its 
participation in coal world production, moving from 0,45% to 1%, 
in South and Central America that is of 70% in 1990 to 87% in 2010 
exporting US$ 6,015 million in coal, in 2013 the production was of 
62.659.407,67 tons, which meant a 20,305 increase that is an increase 
of 3.734.717,91 tons.

The findings of a sample of workers of 232 underground coal mine 
workers and 18 companies of the same productive sector of the de-
partment of Boyacá were described, all affiliated to the Social Security 
on Occupational Risks General System with the governmental insurer 
POSITIVA, the greatest amount of workers was from the town of Sa-
macá 45,7%, they were concentrated in small companies 73,3%, the 
significant age group was the one between 40-49.9 years old, the par-
ticipants were men, the most reported socioeconomic level was two 
with 51,3% the most frequent marital status was married 43,10%, the 
educational level of the workers was complete primary 37,5%. It was 
shown that fulfillment is barely present with a level of scarcely over 
50% of the legal system. As for risk identification and knowledge, 
the association between risk recognized by workers and reported by 
the company physical noise was significant 16,2% and work on hot 
8,88%. The association between use of personal protection elements 
by the workers and the ones provided by the company respiratory 
protection with cartridge was significant 75,80%, and hearing protec-
tion of insertion type 78,00%, and hard cup 80,40%.

This has caused an increase of 42% of jobs generated by the sector 
from 2005 to 2011, moving from 175 thousand to 249 thousand,thus 
in December of the past year POSITIVA Occupational Risks Adminis-
trator had an affiliation of 33000 workers of the mining activity, of 
which 90% corresponded to formal mining, nevertheless it has been 
considered that about 60.000 to 90.000 workers are connected in the 
inner part of the country, which meant that about 27.000 to 61.000 
workers are not insured in occupational health, it is estimated that 
this sector generates around 4.000 to 8.000 jobs in Boyacá, according 
to FEDESARROLLO, 2011. Most importantly, this situation will go on at 
least for 30 more years, which implies questioning the management 
carried out by the employers and the State on implementing follow 
ups and controls in terms of safety and occupational health in under-
ground coal mining.60,61,62,63,64,65.

This development dynamics has made the State have a specific regu-
lation frame for mining safety, which governs the different aspects re-
lated to the operation conditions of mining exploitation in the coun-
try. Starting by Act 1382 of 201 that modified Act 685 of 2001 or the 
Mining Code, Decree 035 of 1994 on the provisions on the matter of 
Mining Safety, Decree 2222 of 1993 or the Safety Regulations on open 
pit mining labors and Decree 1335 of 1987 or the Safety Regulations 
on Underground labors,,,,,.

Nevertheless the result of the study showed that fulfillment of legal 
dispositions is scarcely above 50%. Demonstrating that in terms of 
characterization of activities of the preventive medicine and work, 
hygiene and industrial safety subprograms implemented by the com-
panies, that in Boyaca were classified as big have a better legal ful-
fillment than those of medium and small size, the results are similar 
to those of a study carried out by FEDESARROLLO 2011, these are ex-
plained due to the fact that they don´t want to put their investment 
nor their patrimony at risk. 

While medium and small size companies had an uneven behavior, 
which is in accordance with the findings of the same study, because 
in spite of the intentions of being legal, the activity is characterized 
by being a means of immediate income, a weakness that does not 
allow a future projection, with an aggravating factor that there is no 
clear vision of the business; it is known that this would imply enforce-
ment and high investment costs (in human, physical, technological 
and economic resources). All this results in informal jobs where the 
denominator continues to be lack of social security, no affiliation to 
occupational risks, no incorporation to the pension system, which 
brings as a consequence no protection of the worker and no attention 
in case of accidents.

With respect to the Safety and Health at Work System Management 
component big companies are highlighted for their fulfillment with 
61,67%, followed by medium size companies with 45,00%. In pre-
ventive and occupational medicine the small companies had less ful-
fillment record, for industrial hygiene and basic sanitation less fulfill-
ment was found in medium size companies and the industrial safety 
component had less fulfillment in small companies.

As for identification and knowledge of risk by the workers and the 
ones reported by the employers the association of risk recognized by 
the workers and the ones reported by the company in physical risk 
noise was significant with 16,2% and work on hot with 8,88%. The 
association between use of personal protection elements by the workers 
and the ones provided by the company respiratory protection with 
cartridge was significant with 75,80% and hearing protection of the 
insertion type 78,00%, with hard cup 80,40%, rope with lampholder 
77,20%, leather boots 36,70% and life safety rope 78,50%.

The main problem is that 44% of the six thousand mines that operate 
in the country to February 2012 do not have a license from the State 
to operate, they are illegal, which makes it very likely that they do not 
comply with the necessary safety norms for this kind of work, circumvent 
control systems such as environmental license, payment of taxes and 
royalties is avoided, it negatively affects protected ecosystems in an 
irreversible and irreparable way, making the implementation of 
governmental programs to enhance the working conditions and 
quality of life or mine workers difficult, hindering the access of workers 
to benefits such as labor and occupational safety66,67,68,69. At the same 
time the Ministry of Mining and Energy does not have enough num-
ber of safety inspectors to make the mandatory controls, coal mining 
has grown slightly faster than the GDP of the mining sector and total 
GDP; Boyacá represents 3,1%. According to figures reported by the 
Center for Economic Studies of FEDESARROLLO 2012 and the Office of 
the Peoples Ombudsman of Colombia. 70.

Information on the job possibilities of coal miners in underground 
mines of the country and generating employment is limited. In this 
sense characterizing the Colombian mining sector has a vital importance 
form an economic, social and political standpoint. The industrial 
safety practices in coal mining must be formalized and strengthened 
to avoid the precarious working conditions that are currently present; 
this will allow moving forward in the fulfillment of legal regulations 
and insurance of the workers.

Not paying tributary obligations, weak supervision among others, 
encourage the breach of valid obligations and labor regulations by a 
few that ends up affecting everyone´s reputation.

Mining in the department of Boyacá is a means of immediate survival, 
in which the greatest expense of the miners is on alcohol/beer. The 
future is not seen it is just lived and no better working conditions are 
aimed at, which can be explained by the incipient academic training 
and lack of opportunities, the workers move around the mines of the 
region, searching for the highest bidder, there is no savings culture, 
nor health forethought and the topic of work risks causes no concern.

Biases on information and of memory were taken into account thus 
in the first individual and company structured questionnaires were 
created with closed questions, in the second the questions were de-
signed in such a way that reference to times was less than 6 months.

Acknowledgements
We express our gratitude to the representatives of the Occupational 



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 192 

Volume-4, Issue-8, August-2015 • ISSN No 2277 - 8160

and Environmental Health Program from the Rosario University and 
the personnel from the National Health Institute that carried out the 
field work.

Conflict of Interests and Financing
The authors declare not having any conflict of interests.

REFERENCES 1.  World Coal Institute. Coal as Resource. A general visión of coal. Available from: www.worldcoal.org/.../coal_resource_overview_coal_
spanish(03_06_20. | 2.  Instituto Transnational.Dossier Colombia in Spanish (PDF, 351KB) –May 2012. | 3.  ARANGO SERNA, MARTIN DARIO, 
ZAPATA CORTES, JULIAN ANDRES, & GOMEZ MONTOYA, RODRIGO ANDRES. (2010). Estrategias en la cadena de suministro para el distrito 

minero de amagá. Boletín de Ciencias de la Tierra, (28), 27-38. Retrieved on September 24, 2014 from http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0120-
36302010000200004&lng=es&tlng=es. . | 4.  CORREA ESPINAL, ALEXANDER, & GÓMEZ MONTOYA, RODRIGO A.. (2009). Cadena de suministro en el sector minero como 
estrategia para su productividad. Boletín de Ciencias de la Tierra, (25), 93-102. Retrieved on September 24, 2014 from http://www.scielo.org.co/scielo.php?script=sci_
arttext&pid=S0120-36302009000100007&lng=es&tlng=es. . | 5.  Estudio sobre los impactos económicos del sector minero en Colombia: encadenamientos sectoriales. Estudio 
de la Asociación del sector de la minería a gran escala. Available from. http://www.fedesarrollo.org.co/wp-content/uploads/2011/08/Estudio-sobre-los-impactos-socio-
económicos-del-sector-minero-en-Colombia-Informe-La-minería-en-Colombia-180513.pdf | 6.  GALLO, Óscar; MARQUEZ VALDERRAMA, Jorge. La silicosis o tisis de los mineros 
en Colombia, 1910-1960. Salud colectiva, Lanús, v. 7, n. 1, abr. 2011. Available from <http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1851-82652011000100004&ln
g=es&nrm=iso>. accedido en 24 sept. 2014. | 7.  Gómez Rojas Paola, Hernández Guerrero Julia, Méndez Campos María Doris. Factores de Riesgo Psicosocial y Satisfacción 
Laboral en una Empresa Chilena del Área de la Minería. Cienc Trab. [revista en la Internet]. 2014 April [cited 2014 Sep 24] ; 16( 49 ): 9-16. Available from: http://www.scielo.cl/
scielo.php?script=sci_arttext&pid=S0718-24492014000100003&lng=es. http://dx.doi.org/10.4067/S0718-24492014000100003. | 8.  Sanz-Valero Javier, Veiga de Cabo Jorge, 
Rojo-Alonso Carlos, D´Agostino Marcelo José, Wanden-Berghe Carmina, Espulgues Pellicer Josep Xavier et al. Los filtros metodológicos: aplicación a la búsqueda bibliográfica en 
la medicina del trabajo española. Med. segur. trab. [revista en la Internet]. 2008 Jun [cited 2013 Aug. 23] ; 54(211): 75-83. Available from: http://scielo.isciii.es/scielo.
php?script=sci_arttext&pid=S0465-546X2008000200009&lng=es. http://dx.doi.org/10.4321/S0465-546X2008000200009. | 9.  Benavides FG, Maqueda J. La investigación en 
seguridad y salud en el trabajo: Un paso adelante? Arch Prev Riesgos Labor 2003;6:55-56. | 10.  G. Benavides Fernando, Maqueda Jerónimo, Rodrigo Fernando, Pinilla Javier, 
García Ana M., Ronda Elena et al . Prioridades de investigación en salud laboral en España. Med. segur. trab. [revista en la Internet]. 2008 Jun [cited 2013 Aug 23]; 54(211): 25-27. 
Available from: http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0465-546X2008000200004&lng=es. http://dx.doi.org/10.4321/S0465-546X2008000200004 | 11.  Fierrro 
Morales, Julio. Políticas Mineras en Colombia. Instituto Latinoamericano para una sociedad y un Derecho Alternativo. Bogotá 2012. | 12.  UNISDR, Terminología sobre Reducción 
de Riesgo de Desastres 2009 para los conceptos de Amenaza, vulnerabilidad y riesgo. http://www.unisdr.org/files/7817_UNISDRTerminologySpanish.pdf | 13.  Betzabé Pérez-
Manriquez Gabriela, Sánchez-Aguilar Mónica, González Díaz Guadalupe, Oliva López Eduardo, Peón Escalante Ignacio Enrique. Diagnóstico de factores de riesgo relacionados 
con la accidentabilidad de mano en trabajadores de una empresa refresquera. Med. segur. trab. [Magazine on Internet]. 2012 Mar [cited 2014 Aug. 16] ; 58(226): 13-26. Available 
from: | 14. http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0465-546X2012000100003&lng=es. http://dx.doi.org/10.4321/S0465-546X2012000100003. | 15.  Informe de 
laOIT: El trabajo peligroso mata a millones y cuesta billones. 2011. http://www.ilo.org/global/publications/magazines-and-journals/world-of-work-magazine/articles/
WCMS_081389/lang--es/index.htm | 16.  MIKULIC, Isabel María et al. Comparación transcultural de la percepción de riesgo en diferentes grupos sociales y culturales: aportes de 
la evaluación psicológica a la psicología ambiental. Anu. investig., Ciudad Autónoma de Buenos Aires, 2014 . Available from <http://www.scielo.org.ar/scielo.php?script=sci_
arttext&pid=S1851-16862011000100045&lng=es&nrm=iso>. Accessed on Sept. 24 2014. | 17.  Lavicoli S, Rondinone B, Marinaccio A, Fingerhut M. Research priorities in 
occupational safety and health: a review. Industrial Health. 2006;44:169-178. | 18.  Mirón Canelo Juan Antonio, Alonso Sardón Montserrat, Iglesias de Sena Helena. Metodología 
de investigación en Salud Laboral. Med. segur. trab. [Magazine on Internet]. 2010 Dic [cited 2013 Aug 23]; 56(221): 347-365. Available from: http://scielo.isciii.es/scielo.
php?script=sci_arttext&pid=S0465-546X2010000400009&lng=es. http://dx.doi.org/10.4321/S0465-546X2010000400009. | 19.  León Cruz Laura Elena, Noriega Elío Mariano, 
Méndez Ramírez Ignacio. El trabajo precario: origen de los daños a la salud en la industria de la construcción. Salud de los Trabajadores [periódico na Internet]. 2011 Dez [cited 
2014 Aug. 16] ; 19(2): 103-114. Available from: http://www.scielo.org.ve/scielo.php?script=sci_arttext&pid=S1315-01382011000200002&lng=pt. | 20.  Sánchez R, Echeverry J. 
Validación de escalas de medición en salud. Rev Salud Pública. 2004;6:302-18. | 21.  C, Ospina MB. Adaptación y validación de escalas. En: Ruiz A, Gómez C, Londoño D. 
Investigación clínica: epidemiología clínica aplicada. Bogotá: Centro Editorial Javeriano; 2001. | 22.  Portell Vidal, M., et al. Riesgo percibido, un procedimiento de evaluación 
Normas de Trabajos Peligrosos. NTP 578. Universidad Autónoma de Barcelona. 2007. | 23.  TERESA CARBONEL - SIAM, Ana; TORRES - VALLE, Antonio. Evaluación de percepción 
de riesgo ocupacional. Ingeniería Mecánica, La Habana, v. 13, n. 3, dic. 2010 . Available from<http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1815-
59442010000300003&lng=es&nrm=iso>. accedido en 27 sept. 2014. | 24.  CAMARENA OJINAGA, Lourdes et al . Riesgos del trabajo y salud: percepción de mujeres indígenas 
jornaleras en el noroeste de México. Salud colectiva, Lanús, v. 9, n. 2, agosto 2013 . Available<http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1851-
82652013000200009&lng=es&nrm=iso>. Accessed on September 17 2014. | 25.  Carbonell Siam Ana Teresa, Torres Valle Antonio, Nuñez Valdivie Yakelín, Aranzola Acea Ángela 
María. Análisis de percepción de riesgos laborales de tipo biológico con la utilización de un sistema informático especializado. Rev Cubana Farm [Magazine on internet]. 2013 
Sep [cited 2014 Sep 27] ; 47(3): 324-338. Available from: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0034-75152013000300005&lng=es. | 26.  Robaina Aguirre 
Caristina, Doos Marianne, Ávila Roque Ibis, González Varela Carmen M., Martínez Leblán Paula. Trabajo de intervención para la prevención de accidentes en empresa 
constructora. Rev Cubana Med Gen Integr [Magazine on Internet]. 2001 Dic [citado 2014 Sep 27] ; 17(6): 592-605. Available from: http://scielo.sld.cu/scielo.php?script=sci_
arttext&pid=S0864-21252001000600015&lng=es. | 27.  Martínez Oropesa Ciro, Cremades Lázaro V. Liderazgo y cultura en seguridad: su influencia en los comportamientos de 
trabajo seguros de los trabajadores. Salud de los Trabajadores [revista en la Internet]. 2012 Dic [citado 2014 Sep 27] ; 20(2): 179-192. Available from: http://www.scielo.org.ve/
scielo.php?script=sci_arttext&pid=S1315-01382012000200006&lng=es. | 28.  Velázquez Y. Medellín J. La percepción de riesgos como factor causal de accidentes laborales. 
Seguridad y salud en el trabajo. México. 2013. 1-6 | 29.  Robaina Aguirre Caristina. Cómo enfrentar los accidentes del trabajo?: Lineamientos para su prevención y control. Rev 
Cubana Med Gen Integr [magazine on Internet]. 1998 Aug [cited 2014 Sep 27];14(4):324-328.Available from: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-
21251998000400004&lng=es. | 30.  Robaina Aguirre Caristina. Cómo enfrentar los accidentes del trabajo?: Lineamientos para su prevención y control. Rev Cubana Med Gen 
Integr [Magazine on Internet]. 1998 Aug [cited 2014 Sep 27]; 14(4):324-328.Available from: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-
21251998000400004&lng=es. | 31.  Tejeda García, Nina Yolanda, & Pérez-Floriano, Lorena. (2011). La amplificación social del riesgo: evidencias del accidente en la mina Pasta de 
Conchos. Comunicación y sociedad, (15), 71-99. Retrieved on Sept. 24, 2014, de http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0188-252X2011000100004&lng=e
s&tlng=es. | 32.  Lamprea M Julio Alejandro, Gómez-Restrepo Carlos. Validez en la evaluación de escalas. rev.colomb.psiquiatr. [Series on Internet]. 2007 June [cited 2013 Aug 
22]; 36(2):340-348. Available from: http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0034-74502007000200013&lng=en. | 33.  ARANDA BELTRAN, Carolina et al.
Relación de variables sociodemográficas y laborales con manifestaciones clínicas en trabajadores agentes de tránsito, México.Rev. costarric. salud pública [online]. 2008, vol.17, 
n.33 [cited 2014-08-16], pp. 32-39 . Available from: <http://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S1409-14292008000200007&lng=en&nrm=iso>. ISSN 1409-1429.  
g=en&nrm=iso>. ISSN 1409-1429. | 34.  Zamorano González Benito, Parra Sierra Víctor, Peña Cárdenas Fabiola, Castillo Muraira Yolanda. Conocimiento y actitud en prevención 
de trabajadores lesionados de una empresa metalmecánica en México. Salud de los Trabajadores [serial on the Internet]. 2009 June [cited 2014 Sep 27] ; 17(1): 49-57. Available 
from: http://www.scielo.org.ve/scielo.php?script=sci_arttext&pid=S1315-01382009000100005&lng=en. | 35.  Saavedra Silva, Elvira Eva, & Sánchez Salazar, María Teresa. (2008). 
Minería y espacio en el distrito minero Pachuca-Real del Monte en el siglo XIX. Investigaciones geográficas, (65), 82-101. Retrieved Sept 24, 2014, de http://www.scielo.org.mx/
scielo.php?script=sci_arttext&pid=S0188-46112008000100007&lng=es&tlng=es. . | 36.  Franco, Giovanni, Gallo, Adrián Felipe, & Franco, steban. (2010). El carbón colombiano y 
el modelo de hotelling.Revista EIA, (14), 64-74. Retrieved September 24, 2014, from http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S1794-12372010000200006&lng
=en&tlng=es. . | 37.  OSPINA DÍAZ JUAN MANUEL, MANRIQUE ABRIL FRED GUSTAVO, GUÍO GARZÓN JOSÉ ALFREDO. Salud y trabajo: minería artesanal del carbón en Paipa, 
Colombia. av.enferm. [revista en la Internet]. 2010 Jun [citado 2014 Sep 24] ; 28( 1 ): 107-115. Available from: http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0121-
45002010000100011&lng=es. | 38.  Rojas, Hugo A, Guerrero, Diana C, Vásquez, Olga Y, & Valencia, Jesús S. (2012). Aplicación del Modelo de Bohart y Adams en la Remoción de 
Mercurio de Drenajes de Minería por Adsorción con Carbón Activado. Información tecnológica, 23(3), 21-32. Retrieved Sept 24, 2014, from http://www.scielo.cl/scielo.
php?script=sci_arttext&pid=S0718-07642012000300004&lng=es&tlng=es. 10.4067/S0718-07642012000300004. | 39.  GIRALDO P., E. Mauro y BLAS G., Wilfredo. Minería actual 
del carbón en el norte del Perú. Rev. Inst. investig. Fac. minas metal cienc. geogr. [online]. jul./dic. 2007, vol.10, no.20 [cited 27 Septiember 2014], p.76-81. Available from the 
World Wide Web: <http://revistas.concytec.gob.pe/scielo.php?script=sci_arttext&pid=S1561-08882007000200010&lng=es&nrm=iso>. ISSN 1561-0888. | 40.  Konkolewsky Hans-
Horst. La Asociación Internacional de la Seguridad Social y la Seguridad y Salud en el Trabajo. Med. segur. trab. [Magazine on Internet]. 2007 Dic [citado 2014 Sep 27] ; 53(209): 
09-23. Available from: http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0465-546X2007000400004&lng=es. http://dx.doi.org/10.4321/S0465-546X2007000400004. | 41.  
OSPINA DÍAZ JUAN MANUEL, MANRIQUE ABRIL FRED GUSTAVO, GUÍO GARZÓN JOSÉ ALFREDO. Salud y trabajo: minería artesanal del carbón en Paipa, Colombia. av.enferm. 
[serial on the Internet]. 2010 June [cited 2014 Sep 27] ; 28(1): 107-115. Available from: http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0121-
45002010000100011&lng=en. | 42.  Matabanchoy Tulcán Sonia Maritza. Salud en el trabajo. Rev Univ. salud. [serial on the Internet]. 2012 Jan [cited 2014 Sep 27] ; 14( 1 ): 87-102. 
Available from: http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0124-71072012000100008&lng=en. | 43.  Cerda Jaime, Vera Claudio, Rada Gabriel. Odds ratio: 
aspectos teóricos y prácticos. Rev. méd. Chile [Magazine on Internet]. 2013 Oct [cited 2014 Oct 01] ; 141( 10 ): 1329-1335. Available from: http://www.scielo.cl/scielo.
php?script=sci_arttext&pid=S0034-98872013001000014&lng=es. http://dx.doi.org/10.4067/S0034-98872013001000014. | 44.  Martí Carvajal¹ . Arturo, Peña de Martí¹ Guiomar, 
Muñoz Navarro2** Sergio, Comunián Carrasco¹ Gabriela, Martí Peña1* Arturo. Significado de la razón de posibilidades (Odds ratio).Gac Méd Caracas [Magazine on Internet]. 
2006 Mar [cited 2014 Oct 01] ; 114(1): 13-16. Available from: http://www.scielo.org.ve/scielo.php?script=sci_arttext&pid=S0367-47622006000100002&lng=es. | 45.  Hernández 
Bernardo, Velasco-Mondragón Héctor Eduardo. Encuestas transversales. Salud pública Méx [serial on the Internet]. 2000 Sep [cited 2014 Oct 13] ; 42( 5 ): 447-455. Available 
from:http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S0036-36342000000500011&lng=en. http://dx.doi.org/10.1590/S0036-36342000000500011. | 46.  CATALÁN, 
MÓNICA, GALINDO, M. PURIFICACIÓN, MARTÍN, JAVIER, & LEIVA, VÍCTOR. (2012). Métodos de integración de odds ratio basados enmeta-análisis usando modelos de efectos fijos 
y aleatorios útiles en saludpública. Revista Colombiana de Estadística, 35(spe2), 205-222.Retrieved on October 1st, 2014, from http://www.scielo.org.co/scielo.php?script=sci_
arttext&pid=S0120-17512012000200002&lng=pt&tlng=es. . | 47.  Duffau T. Gastón. Tamaño muestral en estudios biomédicos. Rev. chil. pediatr. [revista en la Internet]. 1999 Jul 
[cited 2014 Sep 27] ; 70( 4 ): 314-324. Available from: http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0370-41061999000400009&lng=es. http://dx.doi.org/10.4067/

Financing
This study is part of the Project named “Evaluation of Exposure to 
Dust in Three Department of Colombia, 2012-2015” it was financed by 
the Rosario University, Andes University, Positiva ARL, National Health 
Institute and co financed by the Colombian Institute for the Develop-
ment of Science and Technology Francisco José de Caldas (Colcien-
cias), Code: 210454531656, contract No. 379-2011.



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 193 

Volume-4, Issue-8, August-2015 • ISSN No 2277 - 8160

S0370-41061999000400009. | 48.  ARGIBAY, Juan Carlos. Muestra en investigación cuantitativa.Subj. procesos cogn., Ciudad Autónoma de Buenos Aires, v. 13, n. 1, jun. 2009 . 
Available from<http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1852-73102009000100001&lng=es&nrm=iso>. Accessed on Sept. 27, 2014. | 49.  López Pedro Luis. 
Población Muetra y Muestreo. Rev.Punto cero v.09.08 Cochabamba, 2004. Available from: http://www.scielo.org.bo/scielo.php?pid=S1815-02762004000100012&script=sci_
arttext | 50.  Zapata-Ossa Helmer de Jesús, Cubides-Munévar Angela M, López María C, Pinzón-Gómez Elisa M, Filigrana-Villegas Paola A, Cassiani-Miranda Carlos A. Muestreo 
por conglomerados en encuestas poblacionales. Rev. salud pública [serial on the Internet]. 2011 Feb [cited 2014 Oct 01]; 13(1):141-151.Available from: http://www.scielo.org.
co/scielo.php?script=sci_arttext&pid=S0124-00642011000100012&lng=en. | 51.  Malilay J., Flanders W. D., Brogan D.. Método modificado de muestreo por conglomerados 
para la evaluación rápida de necesidades después de un desastre. Rev Panam Salud Publica [serial on the Internet]. 1997 July [cited 2014 Oct 01] ; 2( 1 ): 7-12. Available from: 
http://www.scielosp.org/scielo.php?script=sci_arttext&pid=S1020-49891997000700002&lng=en. http://dx.doi.org/10.1590/S1020-49891997000700002. | 52.  AMIEL PEREZ, 
José. Las variables en el método científico. Rev. Soc. Quím. Perú, Lima, v. 73, n.3, jul. 2007. Available from<http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S1810-
634X2007000300007&lng=es&nrm=iso>. accedido en 27 sept. 2014. | 53.  The Belmont Report. Principios éticos y recomendaciones para la protección de las personas objeto 
de la experimentación. Comisión nacional para la protección de personas objeto de la experimentación biomédica y de la conducta. Available from: https://www.etsu.edu/
irb/Belmont%20Report%20in%20Spanish.pdf | 54.  Declaración de Helsinki de la AMM - Principios éticos para las investigaciones médicas en seres humanos. 64a Asamblea 
general, fortaleza Brasil 2013. Available from: ttp://www.udea.edu.co/portal/page/portal/bibliotecaSedesDependencias/unidadesAdministrativas/SIU/Diseno/Documentos/
Biblioteca%20Comit%C3%A9%20Bio%C3%A9tica/Biblioteca/Declaracion%20de%20Helsinki%20Oct-2013.pdf | 55.  Resolución 008430 de 1993. Por la cual se establecen 
las normas científicas y administrativas para la investigación en salud. Available from:http://www.urosario.edu.co/urosario_files/a2/a24fb07a-f561-4fcc-b611-affff4374bb7.
pdf | 56.  Insuasty Rodriguez, Alfonso, Grisales, Daniel, & Gutierrez León, Eliana Marcela. (2013). Conflictos asociados a la gran minería en Antioquia.El Ágora U.S.B., 13(2), 371-
397. Retrieved September 24, 2014, from http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S1657-80312013000200004&lng=en&tlng=es. . | 57.  Marsan A. et al. 
Percepción del riesgo, actitudes y conducta segura de los agentes implicados en los accidentes de trabajo laborales. Gestión práctica de riesgos laborales, 2006. N°28, 42-47 
| 58.  Plan Nacional de desarrollo minero. 2007-2010. Gestión pública para propiciar la actividad minera. 2007 | 59.  . Informe técnico final.Programa de gestión del riesgo en el 
sector minero. Medellín diciembre de 2012. Available from: http://seguir.positivaenlinea.gov.co/Archivos/32/105/32_105_20130521_095109354.pdf | 60.  Ministerio de Minas 
y Energía. Dirección de minería Empresarial. Comportamiento de la producción y exportaciones de carbón.First and Second Quarter 2013. Available from: http://www.simco.
gov.co/LinkClick.aspx?fileticket=V7WCOMCG9tU%3D&tabid=110 | 61.  Ministerio de minas y energía dirección de minas. Planeación sectorial y política de seguridad e Higiene 
minera.March, 2010. Available: http://www.minminas.gov.co/minminas/downloads/archivosEventos/6899.pdf | 62.  Ley 1382 de febrero 09 de 2010. "Por el cual se modifica la 
ley 685 de 2001 código de minas" NOTA: Declarado INEXEQUIBLE por la Corte Constitucional mediante Sentencia C-366 de 2011. Los efectos de la declaratoria fueron diferidos 
por el término de dos (2) años. Available: http://www.mesadedialogopermanente.org/Mesa_de_Dialogo_Permanente/Mesa_de_Dialogo_Permanente/normativa_files/
LEY%201382%20DE%202010.pdf | 63.  Ley 685 de agosto 15 de 2001. Por la cual se expide el código de minas y se dictan otras disposiciones. Available: http://www.anm.
gov.co/sites/default/files/ley685_2001_agosto15.pdf | 64.  Decreto 035 de enero 10 de 1994. Por el cual se dictan más disposiciones en materia de seguridad minera.Available 
from: http://www.iss.gov.co/portal/LEGISLACIONVPRL/Decreto%2035%20de%201994.pdf | 65.  Decreto 2222 denoviembre 5 de 1993. Por el cual se expide el reglamento de 
Higiene y Seguridad en las Labores Mineras a cielo abierto. Available from: http://www.sgc.gov.co/getattachment/30ac668a-3b1b-4249-baa9-0701b316a017/Decreto-numero-
2222-de-1993.aspx | 66.  Decreto 1335 de julio 15 de 1987. Mediante el cual se expide el reglamento de seguridad en las labores subterráneas. Available from: http://www.
minminas.gov.co/minminas/downloads/archivosSoporteRevistas/2183.pdf | 67.  Consultoría Geológica Minera. Panorama del sector minero. Unidad de planeación Minero 
energética UPME. 2010. Available: http://www.simco.gov.co/LinkClick.aspx?fileticket=SW5htFa4evE= | 68.  Sector de la minería a Gran Escala. 2012.Available from : http://www.
mineriaagranescala.org/noticias-1/febrero-2012/febrero-2012/fedesarrollo-dice-que-miner%C3%ADa-ilegal-en-el-pa%C3%ADs-es-del-44- | 69.  González-Sánchez, Francisco, 
& Camprubí, Antoni. (2010). La pequeña minería en México. Boletín de la Sociedad Geológica Mexicana, 62(1), 100-108. Retrieved on Sept. 24, 2014, de http://www.scielo.
org.mx/scielo.php?script=sci_arttext&pid=S1405-33222010000100006&lng=es&tlng=es. . | 70.  Benavides Juan. Rosso John. Propuesta de estructura minera para la minería de 
carbón en Boyacá. Universidad de los Andes. Congreso Nacional de Minería. Centro de convenciones Paipa, Boyacá.2012.Available from: http://www.uptc.edu.co/export/sites/
default/eventos/2012/cim/documentos/prop_carbon.pdf | 71.  Fedesarrollo. Informe del impacto socioeconómico de la minería en Colombia. 2012. Available from: http://www.
fedesarrollo.org.co/wp-content/uploads/2011/08/Impacto-socioecon%C3%B3mico-de-la-miner%C3%ADa-en-Colombia-Steiner-MINER%C3%8DA_EN_COLOMBIA-2-feb.-2012.
pdf | 


