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Abstract

This paper focuses on the workplace accidents of Gecamines in a comparative
perspective. Copper industry has been the cornerstone of Congolese economy since the
colonial era. Katanga province is well known for its reserves of copper and cobalt. Many
accidents occurred in mining operations of Gecamines. We collected data of accidents
from 1957 to 2008 during the fieldwork at Gecamines. Data of this study included only
the accidents that required the miner to be absent from work for at least four calendar
days. This study aims to determine factors of the accidents at Gecamines in order to
suggest the policy to prevent the occurrence of accidents. The results show that miners at
Gecamines were more exposed to the risk of accidents than their colleagues of similar
industries in Australia, Canada and the United States of America. The average frequency;,
severity and number fatalities per year of Gecamines were 48, 3, and 9, respectively.
These statistics were higher than those of the aforementioned three countries. Gecamines
cared for the injured miners thus increasing the operating cost. These results imply that
mine safety and working conditions at Gecamines should be improved to reduce the
occurrence of accidents. The reduction of accidents should be achieved by training of
miners and instauration of inspectors in charge of safety.

Keywords: Mine safety, accidents, Gecamines, Katanga, Copper industry,
Autoregressive model.

1. Introduction
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This paper investigates mine safety and accidents from 1957 to 2008 of the Genérale
des Carriéres et des Mines (Gecamines). Gecamines is a Congolese state-owned company
that produces copper, cobalt and zinc as the main products. The mining industry
contributes 25 % to Congolese gross domestic product. The quantity of output is well
known while the issue of industrial mining safety and injuries has not been investigated
by researchers. This work aims to identify determinant factors that lead to accidents at
Gecamines in order to reduce them. The fifty years of activities cover two successive
periods of the company’s ownership. From 1906 up to 1967, the Union Miniere du Haut
Katanga (UMHK) was a Belgian mining firm operating in Katanga province
(D’Ydewalle, 1960 ). In 1967 the Congolese government nationalized the assets and
liabilities of the UMHK by creating the Gecamines (Saquet, 2000). This study
investigates the following research questions: What are the principal determinants of
accidents at Gecamines? How can Gecamines reduce the number of accidents? How safe
were working conditions at Gecamines in comparison to international experience? We
build on the hypothesis that lost workdays are mainly due to accidents. Gecamines can
improve safety on work place by reducing lost work hours in order to prevent accidents.

The mechanization of extraction and refining processes at the UMHK increased
dramatically the fatality rates and accidents between the two World Wars (Dibwe, 2001).
Congolese miners were not well trained to handle industrial machines in copper and
cobalt production. Thus, industrial Katanga has been known as the land of death due to
unsafe working conditions in copper industry.

The department of safety of UMHK was created to reduce the number of accidents
and to create a safe work place. This department has changed its structures successively.
In 1957 it was a service named the Work Safety Organization (Katanga, 1957). In 1973 it
became the Direction of Work Safety composed of services (Gecamines, 1973). The
restructuring of Gecamines in 1984 created three groups including Gecamines
exploitation, Gecamines development, and Gecamines Commercial. The Direction of
Work Safety belonged to the Gecamines Exploitation Group because work accidents
occur mainly in extraction, concentration and refining activities (Gecamines, 1985). In

1994 Gecamines reunified the three groups together and the Direction of Work Safety



maintained its statute as a direction (Gecamines, 1995). In 1998 the direction changed
into the Department of Hygiene and Work Safety (HST) that extended the structure of the
department into divisions and services (Gecamines, 1998). The administration
restructuring in 2012 changed the department of Hygiene and Work Safety into the
Direction of Work Safety in order to reduce the labor force (Gecamines, 2012).

All employees prefer to be safe in their work. Whenever it is possible they try to avoid
any risk and danger that expose them to accidents, unless they have a dangerous
profession. Although the expectation of people is to work in safe conditions, accident can
and do occur. The United Nations International Labor Organization (ILO) reported that
more than 300,000 employees die every year in accidents that occur at workplace (Duffey
and Saull, 2003).

The mining industry is a high risk activity that requires huge financial resources and
long years of patience before the project generates the return on investment for its
shareholders. Mining is known as one of the most hazardous work environments in the
world. For instance, in the United States of America the risk to be killed and injured is
six times and double in mining than in other general industries respectively (Dhillon,
2010). The indicators of industrial safety that include frequency rates, severity rates,
fatality rates, and time lost rates are higher in mining than in other industries (Sari, et al.,
2004). A work accident or occupational accident is an incident that occurs in the course
of work. It may lead to physical or mental harm such as injury, disease, or death
(Cheremisinoff, 2001). The Congolese labor legislation considers the commuting
accidents (accidents on the way to work and while returning home after work) as work
accidents (Congo, 2002). A fatal accident at work is an accident that leads to the death of
a victim immediately or sometime after the occurrence of accident.

The Congolese regulation requires mine operators to report to the National Institute
of Social Welfare, a department of Ministry of Labor, all severe accidents that require the
victim to rest for four days and more. Gecamines applies the criterion of four days to

distinguish severe from minor accidents.

2. Materials and methods

Gecamines maintained a chronological data of accidents in internal reports and
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documents which were kept at the Direction of Work Safety. These empirical data were
not opened for public access because of the confidential character of information they
contained. This study analyzed only the accidents that required the miner to be absent
from work for at least four calendar days which was the criterion applied at Gecamines
in analysis of severe work accidents. We collected data of work accidents during our field
works in March and September 2012. Our choice of Gecamines was motivated by the
availability of complete, detailed and reliable archives of work accidents. This study
analyzed chronological data of accidents at Gecamines for fifty one years.

The European Statistics on Accidents at Work (ESAW) in its scope of data collection
considered only work accidents that have four lost days due to absence from work,
excluding the day of the accident. This implied that only if the victim resumed work on
the fifth working day after the date on which the accident occurred should the incident be
included (Eurostat, 2012). The European Union criterion of data collection was similar to
that we applied to data collected at Gecamines for analysis in the present study.

We compared the frequency, severity and fatality rates of Gecamines with other
countries where mining industry plays an important role in their economies. Before doing
a direct comparison it should be reminded that all nations do not make their data of
accidents and fatalities publicly accessible. We selected three countries including the
United States of America, Australia and Canada. The Mine Safety and Health
Administration, an office of the Department of Labor in the United States of America
keeps a reliable data base of national accidents and fatalities. Data of fatalities occurred
in operations of extraction and processing of metal and nonmetal minerals in the United
States of America were retrieved from this data base for the period 1993 to 2008 in order
to make the comparison with those of Gecamines. Data of frequency, severity and
fatalities in Australia were collected from the annual reports of the Western Australia
Ministry of Mines. Data of fatalities in Canada were related to the province of Manitoba
alone.

3. Risk estimation studies for the Gecamines

Gecamines extracts copper and cobalt ores in open pits and underground mines within
its mining concession. The prospection activities are conducted by using drilling
machines. In open pits extractive machines, transportation and loading machines are
employed. In underground mines explosives and digging machines are used in operations
of excavation. The extracted ores are first washed, followed by floatation to the
concentrators. Concentration and metallurgical activities are performed in Gecamines’s



plants to produce metals of copper, cobalt and zinc which are the main products of the
company. Training of workers to use these machines correctly is essential to avoid human
errors that constitute the principal cause of accidents. Figure 1 shows the number of
persons employed at Gecamines and total accidents with four days lost from 1957 to 2008.
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Figure 1 Total number of accident and workers from 1957 to 2008.

Gecamines initiated different strategies to evaluate and prevent the number of injuries.
The firm develops indices based on quantitative analysis of accident and injury to measure
mine safety trends and detect any failure in safety guidance. The following three basic
indices including Accident Frequency Rate (AFR), Accident Severity Rate (ASR) and
Accident Fatality Rate (AFR) are indicators used in many companies.

AFR = (Total number of accidents divided by total number of man-hours worked)
multiplied by 1000000.

ASR = (Total number of days-lost divided by total number of man-hours worked)
multiplied by 1000.

AFR = (Total number of death divided by total number of man-hours worked)
multiplied by 1000000.

AFR shows the relation of number of specific accidents to the number of man-hours
worked. It is calculated by dividing the number of accidents (multiplied by 1,000,000)
during a year by the number of man-hours worked by all persons exposed to the accident



risk during the year. Figure 2 depicts the accident frequency rate at Gecamines from 1957
to 2008.
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Figure 2 Accident frequency rates from 1957 to 2008.

Figure 2 shows the peak of the accident frequency rate in 1971 and 1973. The
occurrence of accidents makes the work place a dangerous environment for employees.
One of the strategies to reduce the high frequency rates of accidents at Gecamines was
the creation in 1975 of the division of work inspection to check on a regular basis the
working conditions and to remind workers about the security measures when they
perform their daily tasks. In the following year of 1976, a new division of work security
was created to further reduce the rate of accidents. Besides, efforts to prevent accidents
within the company focused on the training of workers to avoid unsafe actions and
behavior. The results of these efforts and strategies showed a sharp decline of the
frequency rate as depicted in figure 2 above.

ASR depicts the loss undergone by the company from incapacity produced by
occupational accidents. The severity rate is calculated by dividing the number of work
days lost due to accidents by the number of hours of working time for all of the persons
exposed to the risk of accidents. Figure 3 shows accident severity rates of Gecamines
from 1957 to 2008.
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Figure 3 Accident severity rates from 1957 to 2008.

According to the ASR trend in figure 3, the years 1971, 1972, 1973, 1974 and 1975
have higher rates than the other years because of the first expansion plan to achieve the
highest level of output in 1974. During these five years important investments have been
made in the acquisition of new equipment that required the training of workers to handle
it safely. Pressure exercised on workers to increase output resulted in unsafe actions of
workers that increased the number of accidents. The year 1972 shows the highest number
of fatal accidents in the history of Gecamines with 29 workers killed at the work place
(Gecamines, 1972). The number of fatal accidents of Gecamines from 1957 to 2008 is
depicted in figure 4 below.
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Figure 4 Fatalities at Gecamines from 1957 to 2008

Fatal accidents at Gecamines have killed 485 workers during the period of 51 years
investigated in this study. The trend of fatalities during the ten years before nationalization
seems to be relatively lower than the ten years after the change of ownership of the
company in favor of the Congolese government. It is risky to conclude that working
conditions of Union Miniere du Haut Katanga were safer than at Gecamines unless a
comparison of all indices prove it. The result of econometric analysis will shed light on
this issue in the following section.

4 Discussion

We divided the trends of frequency, severity, and fatality rates of Gecamines into five
periods. First, from 1957 to 1966 under the UMHK, the averages were 78.39, 4.72 and
11, respectively. It should be reminded that managers were Belgian experts which implied
that these experts knew how to minimize risk of exposure to accidents. In 1958,
Shinkolobwe underground mine where uranium was extracted experienced a serious
accident with injured miners over two hundred. This mine was closed the following year
in 1959. Second, from 1967 to 1976 with the nationalization of the company in 1967,
the majority of Belgian managers left Gecamines. The management transition would have
increased risk to the accidents. These indicators reached their avarage peaks in 1973 and
1971 with 119.39, 7.79, and 19, respectively. The rise of frequency, severity and fatality

rates resulted from production pressure conseticutive to the ultimate expansion plan of
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1970 by the management committee. Production pressure deterioratied the working
conditions of employees of Gecamines. Third, from 1977 to 1986, Gecamines applied
new policies to reduce the accidents at the work place. Individual Safety Equipment kit
was provided to every employee to reduce the risk of exposure. In addition, a team of
inspectors was created to make sure that all employees abide by rules and policies of
safety whithin the Gecamines. The trends of indicators started to decline with averages of
37.61, 2.93, and 10, respectively. Fourth, from 1987 to 1996, Gecamines’s output
collapsed in 1991, thus, reducing extratcion and refining operations. The indicators
reached the averages of 8.56, 0.96 and 6, respectively. Fifth, from 1997 to 2008, about
two-third of Gecamines mines and plants are exploited in partnership with private
companies. Many accidents are not reported at Gecamines. Indicators reached their
lowest levels with 7.92, 0.68 and 1.5, respectively. Myriam Elenge found that the injured
miners in artisanal mining in Katanga were cared for by their colleagues and half of them
were absent from their work for at least three calendar days (Elenge, et al., 2013). The
result of this sudty is similar to that of Elenge in terms of number of days of absence to
workplace after the occurrence of accident. In contrast to artisanal accidents where injured
miners were cared for by their colleagues, in industrial accidents the injured workers are
cared for by Gecamines.

We compared the trends of frequency and severity rates of Gecamines and western
Australian mining industry. We found that Gecamines’s rates were lower than those of
Western Australian mining industry for metal and nonmetal sectors. It is true that
Gecamines alone does not represent the whole picture of Congolese accidents at the work
place. The statistics of Gecamines show that the company has achieved a good level of
safety in 1976 when the severity rates reached 2.8. If we compare the average severity
rate of 3.25 shown in Table 1 above to 17.85 for the period where data have been available
in Western Australia, it is plausible to interpret that injured workers at Gecamines took
fewer days of absence from work than did the workers of Australian mining industry. The
comparison of the average frequency rates of 47.98 for Gecamines in Table 1 above and
6.17 from data of Western Australian mining industry ; we found that miners of
Gecamines were seven times more exposed to risk of accident than their Australian

colleagues. This implies that working conditions were worse at Gecamines in comparison



to the safety level at the work place in Australia.

The fatality rate has been considered as a good indicator to the quality of coal mine
safety management. Haimiao investigated the impact of production pressure on the
number of fatalities in Chinese coal mining. They found that production pressure
increased the number of fatalities (Haimiao and Hong, 2013). This result is similar to the
Gecamines case during the first half of 1970s with high number of fatalities because of
production pressure. Figure 5 shows the trend of the number of fatalities of Gecamines

and other countries.
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Graph 5 Comparison of number of fatalities in global mining industry

Figure 5 depicts the number of fatalities in four countries. It should be recalled that
the average number of fatalities at Gecamines was 9.15 as shown in Table 1 of descriptive
statistics. The average number of fatalities has been 5.37 for Australia, 8.18 for the United
States of America, and 21 for Manitoba province of Canada, respectively. It should be
reminded that Canada had the highest number of deaths at the work place in comparison
to the other countries. Gecamines has a lower number of deaths at the work since 1993
because the output of copper and cobalt has collapsed during this period. The average
number of fatalities during the period of good performance was about 9 per year which

means that working conditions of Gecamines were not safer than the other countries.

5 Conclusion
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This paper investigates the determinants accidents and working conditions at
Gecamines in comparison with the international experience in mining industry. A work
place accident as an incident that occurs in the course of work can lead to physical or
mental harm such as injury, disability and death. Work accidents of Gecamines were
analyzed by autoregressive model for the samples of fifty one years. The econometric
results revealed that the lost work hours and output pressure were determinants to the
occurrence of accidents during the period studied.

The indicators of industrial safety including frequency rates, severity rates, and
fatality rates had two major trends at Gecamines. Their trends were increasing during the
first decade of nationalization reaching the peak in 1973 and then the reverted trends were
observed from 1975 when Gecamines implemented policies that reduce unsafe actions of
workers in order to improve safety at work place.

The overall results show that Gecamines has improved safety in mining operations by
reducing the levels of indicators. The comparison of Gecamines’s experience with related
industries in Western Australia, Canada and United we found that miners of Gecamines
were more exposed to the risk of accidents than their foreign colleagues in metals and
nonmetals industries.

Gecamines should maintain a regular training program in favor of miners in
underground and open pit mines to increase their awareness about the danger in extraction
operations. A team of inspectors should be assigned to check and ensure that workers in
mines and refining plants put on their individual safety equipment and their actions are

handled within the safety guidelines of management.
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