
GENDER and
  PERATI  NAL EFFICIENCY

This study explores the relationship between gender and operational efficiency in the context of 
staff in field-based mine action roles. The aim of the study is to address stereotypes and unproven 
assumptions that may still exist in the mine action sector regarding women’s performance and 

availability to work in certain field-based roles. Operational efficiency was investigated using two key 
indicators: individual operational productivity and availability to work. Operational and human resource 
data was collected from fourteen country programs from four separate mine action organizations across 
four continents. A quantitative analysis of the data found no meaningful difference in operational pro-
ductivity or availability to work in field-based roles in mine action based on gender. 

strength relative to men, slower clearance, 
or time taken off work, which are then cited 
as potential downsides to the recruitment 
of women in deminer or searcher roles. It is 
sometimes assumed that women in the mine 
action sector take more time off because of 
maternity leave or other caregiving responsibilities. These claims 
limit progress toward increasing women’s access to employment in 
mine action. Furthermore, although anecdotal, evidence indicates 
increasing global recognition that employing women can be ben-
eficial to land release activities, data has not yet been formally ana-
lyzed to investigate this until now. This study aims to address this 
gap by exploring the relationship between gender and operational 
efficiency in the context of field-based staff.5

The participation of women in mine action activities has increased 
substantially over the last decade. Mines Action Canada conducted 
a study which collated data from twelve operators in 2019 showing 
that globally, around 20 percent of mine action staff are women.1 
However, there is still a long way to go to increase gender balance 
in mine action in line with the Women, Peace, and Security (WPS) 
Agenda’s participation call and Sustainable Development Goal 5.2 In 
the same study published by Mines Action Canada, gender balance 
was described as “significantly better” in headquarters, finance, and 
administrative roles as opposed to clearance roles.3 This is in line 
with other research, which points toward clearance as being the 
most male-dominated pillar of mine action.4

Stereotypes and unproven assumptions about women’s perfor-
mance and availability in certain field-based roles persist in some 
parts of the sector. Arguments are made about women’s physical 

Defining Operational Efficiency

Efficiency is generally defined as the ratio between the level of 
effort put into an activity or process and the level of output gener-
ated by that activity or process.6 For the purposes of this study, the 
process of interest is the one in which the threat of mines or other 
explosive ordnance (EO) in a hazard area is reduced to an accept-
able level through technical survey or clearance activities. More 
specifically, this study looks at whether there is any difference in 
the performance of men and women in implementing technical 
survey and clearance activities that rely on human effort, such as 
the use of detectors, locators, excavation, and raking methods.

The output of the land release process is “land” usually measured 
in square meters. The input effort is measured in the amount of 

time spent by the deminers engaged in clearing that area.7 One of 
the most common indicators used to measure human performance 
in land release work is m2/deminer/day. The indicator is itself a 
measure of efficiency—m2 is the output; a deminer-day is a mea-
sure of input effort. A deminer who consistently delivers a higher 
number of m2/day can be said to be more efficient than another 
who delivers less output in the same amount of time. 

It is important to recognize that the speed with which land is 
checked can be one measure of success, but it is more important 
that such land is clear of explosive hazards. A deminer who clears 
land quickly but misses threat items would be failing to meet 
basic quality requirements. While such a statement is obvious and 
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important, it should also be noted that it is uncommon for such a 
situation to arise in most mine action organizations. Each square 
meter is re-checked, often more than once, as part of internal 
supervisory and quality management processes. It is also impor-
tant that the rate of progress is not prioritized over the safety of 
deminers. The organizations providing data for this study are all 
recognized as meeting international standards, including apply-
ing rigorous internal quality and safety checking procedures. For 
the purposes of this study, it was assumed that the square meters 
reported in the provided data met quality requirements.

There are many dimensions of efficiency that can be investigated, 
including those relating to cost. This study has not attempted to 
disentangle the many facets of direct and indirect cost and the 
allocation of those costs to mine action operations. This is partly 
because of the difficulty in doing so, and in obtaining agreement 
among operators on these questions, but more so because any 
analysis of efficiency in relation to survey and clearance must, at its 
base, engage with the issue of practical productivity. If one deminer 
clears more land faster than another, for a similar cost, then they 
must be more cost efficient. By focusing on this fundamental aspect 
of operational efficiency, the results of this study will inform other 

researchers who may wish to engage more fully with economic or 
social aspects of the employment of men and women.

In terms of output, the more deminers are available, and the 
more days of effort they deliver, the greater the total area of land 
that they will deliver. In simple arithmetical terms, the fundamen-
tal production relationship can be described as:

Production (P) = Number of productive resources (N) x  
Unit productivity (U) x Working time (T)

For there to be a difference in the productive output of one 
deminer (N = 1) compared with another, one deminer would have 
to either deliver higher productivity (U) within a similar time to 
the other or be available to work for more time (T) at a similar level 
of productivity, or a combination of the two. This study investigates 
both factors—whether there is any evidence to suggest that there is 
a difference in individual productivity between men and women, 
and whether there is any difference in the availability to work 
between men and women. To do so the project focused on two key 
indicators: 1) daily output measured in m2 and 2) the proportion of 
workdays available for work, both of which are routinely measured, 
recorded, and reported by mine action operators (MAOs).

The two research questions that were addressed were:

General Management of the Study
The study was managed in three phases. The first phase con-

sisted of interviews with MAOs to establish their willingness 
to participate in the study and the likely availability of suitable 
data. Interviews were conducted with nine women and thirteen 
men from six different MAOs. Sample data was requested from 
participating organizations and initial analysis was carried out 
to improve understanding of the suitability and limitations of 
the available data, and to refine the study inclusion criteria and 
analysis methods. It was agreed that all operational data would 
be anonymized to maintain the confidentiality of MAOs, pro-
grams, and personnel.

The second phase consisted of the main data collection activity: 

re-engaging with participating MAOs to define the required char-
acteristics of study data, to obtain the data, and to follow up with 
questions about any aspects of the data that were not clear. Data 
was collected from fourteen country programs from four sepa-
rate MAOs. These country programs are situated in eleven coun-
tries spanning the Middle East and North Africa (MENA) region, 
Africa, Latin America, Asia, and Europe. 

The final phase of the study involved analysis of the data that 
met the inclusion criteria, review of the results, and preparation of 
this report. The methodology for this study, including inclusion 
criteria for the data, is set out in detail in an annex available at 
the end of this article.

Research Question 1: Is there a difference in operational productivity 
between men and women? 

By comparing the operational productivity of women and men 
at a deminer level, the first research question looks at U, the rate 
at which product is produced (usually known as “productivity”). 
Operational data from six country programs  satisfied the inclu-
sion criteria which considered differences between tasks, team 
composition, and minimum number of days worked.8 Clearance 

Research Question (RQ) 1: Is there a difference in operational productivity between men and women? 

Research Question (RQ) 2: Is there a difference in availability to work between men and women? 

methodologies include one deminer one lane (ODOL) with detec-
tor, sub-surface battle area clearance (BAC), and other mixed exca-
vation and detection approaches. Within the data, twenty-three 
teams from six country programs yielded a total of 7,575 “person-
day” values that met the inclusion criteria.
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In Figure 1, the central portions of the curve (between 0.75 
and 1.25 times the average) results for women are slightly higher 
than for men, but a small number of results between 1.25 and 1.5 
times average, show a higher figure for men than women. Such 
variations are associated with a small number of sites and days 
when other external factors, that were not indicated in the records, 
may have been influential. Expansion of the analysis to more data 
meeting the inclusion criteria would be expected to bring the 
curves for both men and women closer to the underlying normal 
distribution already evident in Figure 1. There is no general pat-
tern which suggests that operational productivity varies signifi-
cantly between genders. 
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Figure 1: Percentage of days per gender by area cleared (normalized by team). The performance results for men 
and women approximate to a normal distribution curve in both cases (women: μ= 0.970, σ = 0.367; men: μ= 1.028, 
σ = 0.401). The difference between means (μ) is negligible, indicating that there is no meaningful difference in 
operational productivity by deminer based on gender. 
All graphics courtesy of the authors. 

Findings
Figure 1 displays the proportional clearance performance by 

gender. The productivity of each day is shown as a ratio of the 
average cleared area in a day per team. Subsequently, a result of 
0.5 indicates that an individual deminer, on that day, at that site, 
produced fifty percent of the average output per deminer achieved 
by the mixed team on that day. Collation of the 7,575 person-day 
results that met the study inclusion criteria resulted in the distribu-
tion shown in Figure 3 (see annex). The x axis corresponds to the 
normalized performance.9 The y axis represents the frequency of 
occurrence of this value as a percentage of the overall dataset of 
person-days. 

 For comparison, Figure 2 shows how the distribution would 
look if one group were performing at thirty percent less than the 
average deminer and the other at thirty percent above the average. 

Country Gender index11 Women deminers Men deminers Total % Women Months of data Year

A Low 140 187 327 43% 12 2019

B High 129 202 33 39% 9 2021

C Very high 36 135 171 21% 5 2021

D Very high 36 151 187 19% 12 2021

E Low 20 69 89 22% 12 2021

Table 1. Summary of HR data collected.
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Figure 2: Illustrative histogram of the result should one group be thirty percent less effective than the average 
deminer. The data for Group A follows a normal distribution with (μ= 0,7, σ = 0.2), for Group B the parameters are 
(μ= 1,3, σ = 0.2).

Area Cleared (normalised by team)

Hypothesised Distribution  - where one group is 30% less effective than the average deminer
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Conclusion
The analysis indicates that within the study parameters there 

is no meaningful difference in terms of operational productiv-
ity between men and women working in technical survey and 

clearance. Both women and men are represented at the upper, most 
productive, and lower, least productive ends of the range, with no 
meaningful difference in distribution. 

Research Question 2: Is there a difference in availability to work 
between men and women? 

The second research question explores T (the working time vari-
able using HR data). Table 1 represents a summary of the data col-
lected. The table includes the OECD Social Institutions & Gender 
Index for each country as contextual information.10 Notably, data 
was collected from countries with scores ranging from low to very 
high in the index. 

Data Analysis
To conduct cross-comparison between country programs, leave 

types were grouped into larger categories: compulsory, sick, and 
parental leave, while other types were grouped into one remaining 
category (“other”). This ensured that only those leave types that 
were common across all datasets, such as sick and parental leave, 
were compared against each other. 

Compulsory leave encompasses annual and compensatory leave 
as it is time taken off that is required by operators. Sick leave data 
was available in all five datasets. Parental leave data, which includes 

maternity and paternity leave, were available in four datasets (A, B, 
D, and E). Finally, all other types of leave which did not necessarily 
have an equivalent across country programs were grouped into the 
remaining “other” category.

The analysis therefore focused on sick, parental, and “other” cat-
egories of leave. Three sub-questions were explored in the analysis: 

1. What is the average time taken off for sick  
leave per deminer by gender?

2. What is the average time taken off for  
parental leave per deminer by gender?

3. What is the average time taken off per deminer by 
gender when excluding parental and compulsory leave?

Country program C was excluded from the analysis in sub-
questions two and three as the dataset only contained informa-
tion on sick leave. Datasets relating to country programs B and C 
included data over a period of nine and five months, respectively, 
whereas country programs A, D, and E were collected over a period 
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Recommendations for Future Research 
Gender inequality in the country programs analyzed are 

ranked from low to very high, but this difference in contex-
tual reality is not ref lected in the findings. Considering the 
difference in gender index scores, it is likely that across the 
country programs analyzed, the degree to which women will 

of twelve months. To compare them the results displayed in tables 
two and four were normalized to reflect the average time taken off 
over a period of a year.

Findings 
Average time taken off for sick leave. The first sub-

question looked at the average sick leave taken by gender. In country 
programs B, C, D, and E the annualized difference between men 
and women is a few hours. While noting that in country program 
A women take two and a half days more sick leave than men over 
that year, there is no general pattern across the different countries 
that indicates that there is a meaningful difference between men 
and women in time taken for sick leave. It is also worth noting that 
the total number of days of sick leave taken is generally very low in 
comparison to the typical working year of around 220 days.12

Parental leave. The second sub-question looks at the percent-
age of deminers taking parental—maternity and paternity—leave 
per country program. The average time taken off for parental leave 
is also calculated. 

Analysis indicates that in country program A, ninety-six percent 
of women did not take maternity leave in the time frame for which 
data was collected, similarly that percentage was ninety-two per-
cent for country D, and 100 percent for country E. Among those 
women who took maternity leave, an average time of sixty-five days 
for country program A and forty-four days for country program D 
were taken. Paternity leave was not taken by deminers in country 
program A and E. In country program D, five percent of deminers 
took paternity leave for an average time of two days. 

Overall, the number of deminers who take parental leave is 
small. The results indicate that maternity leave is taken by a very 
small proportion of women deminers in a year.

Average time taken off. Sub-question three looks at the aver-
age time taken off when excluding parental and compulsory leave. 
Country program B shows women taking on average one leave day 
less than men, while in country program A the opposite is true, 
women take on average one day more. In country programs E and 
D, the difference is measured in hours rather than days. Overall, 
in all four country programs the results indicate that there is no 
meaningful difference between men and women in time taken off.

Conclusion 
The analysis indicates that there is no meaningful difference in 

availability to work between men and women employed in field-
based roles. In particular, the findings suggest that women and 
men take roughly equal sick leave and general leave from work. 
These findings also suggest that maternity leave is taken by only a 
small proportion of women deminers and paternal leave by a very 
small number of deminers and only for short periods.

Table 2. Average time taken off for sick leave.

Country Average per 
women per year

Average per men 
per year

Difference 
(in days)

A 9.2 6.7 2.5

B 2.9 3.1 -0.2

C 0.4 0.5 -0.2

D 3.9 3.6 0.3

E 4.4 4.5 -0.1

Staff who took parental
 leave per gender (%)

Average days taken for staff
who took parental leave

Country Women Men Women Men

A 4% 0% 64.7 0

D 8% 5% 44 2.1

E 0% 0% 0 0

Table 3. Deminers (percentage) who took parental leave 
including average time taken off.

Country Average per 
women

Average  
per men

Difference  
(in days)

A 3.5 2.6 0.9

B 9 10.4 -1.4

D 5.6 5.4 0.2

E 7.7 7.8 -0.1

Table 4. Average time taken off excluding 
parental and compulsory leave.

have additional burdens—such as unpaid care and housekeeping 
chores—may differ from men. This observation raises several 
questions related to women’s experience in the mine action sec-
tor which may merit investigation in further research. 
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Final Remarks 

Annex – Methodology
factors that could not be normalized. These factors are consid-
ered external variables which, if not controlled   for, could affect 
the measurement of the independent variable, gender. Due to the 
nature of clearance, it is difficult to fully control these external 
variables, but it is possible to mitigate against them. 

In the absence of either enough contextual data, or any agreed 
method to normalize performance within such data, the study team 
ensured that performance comparisons satisfied “like-for-like” 
requirements as much as possible. Comparison between men and 
women was conducted for deminers within the same team work-
ing on the same task on the same days over an extended period. 
Doing so minimized the influences of decision-making managers 
and the physical environment by ensuring that any comparisons 
were made within a team context that would be subject to the same 
group of influences at the site, and on the day, when working data 
was recorded. It is recognized that, even on one work site, differ-
ent clearance lanes can be subject to very different physical factors, 
including slope, vegetation, contamination, etc., but by imposing a 
minimum number of days of data for each team, the effects of such 
factors on individual performance are more likely to even out. 

While collecting data, special attention was given to what type 
of clearance methodology was used by a deminer on a particu-
lar day. In the rare instances where deminers from the same team 
were working according to different methods of clearance, only 
those values that were from the same clearance methodology were 
compared. This ensured that values were compared on a “like-for-
like” basis. 

Inclusion Criteria for Data Selection
When analyzing issues relating to gender, it is important to take 

into consideration societal factors. For instance, a team leader 
may treat women and men differently, which could in turn influ-
ence their outputs. By selecting teams where women and men are 
evenly split (or close to), the study mitigated against some of those 
societal factors. 

This annex details the methodology adopted throughout the 
study. It outlines how the data was collected and analyzed for each 
research question.

Data Collection & Generalizability
A purposive sampling method was used to collect data for the 

two research questions, meaning that operators and country pro-
grams were deliberately approached.13 This method reflects the 
realities of collecting data in the mine action sector whereby it is 
necessary to first build a rapport with relevant operators and sec-
ond to determine what data they collect and what they can share. 
Although the findings cannot, in strict statistical terms, be gener-
alized to the whole population of deminers working around the 
world, it is reasonable to conclude that on the basis of the wide 
breadth of data collected from fourteen country programs and four 
distinct operators, the findings are indicative for the entire mine 
action sector. 

Research Question 1: Data selection Comparing ‘ like-for-like’
Like most human endeavors, mine action, especially survey and 

clearance, is complicated and often complex.14 Easily defined activ-
ities, such as searching ground for EO hazards, take place within a 
wider context of interacting physical, economic, social, and profes-
sional influences. Defining those influences can often be difficult 
and developing mechanisms to describe their interactions is even 
more challenging. The mine action sector continues to devote time 
and effort to developing common methods for documenting and 
analyzing factors such as ground, topography, vegetation, weather, 
and security, but effective systems are not yet fully agreed upon or 
implemented. Other factors, such as management decision-mak-
ing, including the influences of prejudices, assumptions, miscon-
ceptions, and other perceptions, may also influence the conduct of 
survey and clearance by deminers.

The breadth and uncertainty of contextual aspects meant that 
any analysis seeking to compare performance between individuals 
in different survey and clearance teams, working at different loca-
tions, would have suffered from distortion by too many external 

This study explored the relationship between operational effi-
ciency and gender. It did so by looking at the rate at which product 
is produced (U) and working time (T). For there to be a difference 
in operational efficiency, there would have to be a difference in 
either operational productivity or available time to work, or both. 

The findings indicate:
• no meaningful difference in operational productivity (U) 

based on gender;
• no meaningful difference in availability to work (T) 

based on gender. 

This suggests that there is no meaningful difference in the oper-
ational efficiency of field-based staff on the basis of gender, at least 
within the data available to this study. 
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An inclusion range was developed to 
ensure that the averages calculated were 
as representative as possible. Ensuring that 
there was a balanced number of women 
and men in the team analyzed increased 
the chances that the results were not 
explainable by chance alone. This inclu-
sion range was a minimum of thirty per-
cent women or men deminers per team. 
Any mixed teams with fewer than thirty 
percent men or women deminers were 
excluded from the analysis. This percent-
age did not include the team leader as they 
did not have square meters cleared associ-
ated to their name. 

 Teams with fewer than twenty values 
(person-days) on average per deminer 
were also excluded. A value represents the total m2 cleared in one 
day by one deminer. This inclusion criterion was developed to 
ensure that the values collected per deminer were as representa-
tive as possible of their “normal” performance. A low number of 
values are more likely to be susceptible to the effects of external 
factors such as differences in terrain between deminers or how 
the deminer was feeling on that specific day. By including teams 
with a minimum average of twenty days per deminer, the likeli-
hood of strong f luctuation decreases. 

Operational data from six country programs satisfied the 
inclusion criteria. Clearance methodologies included ODOL 
with detector, sub-surface BAC  and other mixed excavation and 
detection approaches. All clearance methods were included in 
the analysis if it was possible to determine which square meters 
were cleared by which deminer. Within the data, twenty-three 
teams from six country programs each from different geographi-
cal regions yielded a total of 7,575 ‘person-day’ values that met 
the inclusion criteria. On average, within the data collected, 
teams were composed of forty-five percent women and data were 
extracted over an average period of thirty-six days per team. 

Data Analysis
The data was normalized per team to combine the data from 

all twenty-three teams. Normalization means adjusting the values 
measured on different scales to a common proportional scale to be 
able to compare their distribution. Each daily value for individu-
als within a specific team was ratioed to the average value for that 
team across all data for that team, with the team average equaling 
one. To do so the following equation was used: 

normalised data=data/( average m2 cleared ).

The average output per deminer for each team equates to one. 
The output values associated with each deminer on that day at 
that site were ratioed against the average output per day to yield a 
spread of productivity disaggregated by gender. In this way all val-
ues within the dataset become a ratio of the average performance 
per deminer per day for their team. The results are displayed in the 
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Figure 3. Inclusion range for composition of mixed teams.

form of a histogram. The x axis corresponds to the proportional 
area cleared (normalized by team). The y axis represents the fre-
quency of this value as a percentage of the overall dataset (i.e., the 
percentage of the overall dataset of 7,575 person-days).

Figure 2 shows how the distribution would look if one group 
were performing at thirty percent less than the average deminer 
and the other at thirty percent above the average. The data for 
Group A follows a normal distribution with (μ= 0,7, σ = 0.2) and 
for Group B the parameters are (μ= 1,3, σ = 0.2). 

The performance results for men and women approximate to 
a normal distribution curve in both cases (women: μ= 0.970, σ = 
0.367; men: μ= 1.028, σ = 0.401). The difference between means (μ) 
is negligible, indicating that there is no meaningful difference in 
operational productivity by deminer based on gender. 

The analysis draws from 7,575 data points of which 4,135 are 
days worked by men and 3,440 by women. The histogram is sepa-
rated into forty bins of a width of 0.05 and range from zero to 
two. Although outliers with values above two are included in the 
analysis, these are not displayed in the figure as they do not affect 
the results and are not helpful in visualizing the general pattern 
which emerges. 

Research Question 2: Data Selection
HR data relating to leave days was collected for all operational/

technical staff within a country program across a total of five coun-
tries and spanning over three continents.15 Operational/techni-
cal staff included those who were engaged in community liaison 
(CL), explosive ordnance risk education (EORE), and survey and 
clearance. As opposed to RQ1, HR data was not only collected for 
deminers but for all field staff, as they are likely to experience simi-
lar influences relating to leave including management practices, 
program policies, and societal factors. An added benefit of expand-
ing the inclusion criteria to all field-based staff was that larger 
datasets could be included in the analysis. Senior management and 
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office-based support staff were not included in this analysis, as dif-
ferent leave policies and practices apply to field-based and office-
based staff. It was not necessary to look at HR data on a team basis 
as the study did not need to mitigate for differences relating to the 
type of minefield or task. 

The datasets were collected in a way which minimized the impact 
of the COVID-19 pandemic on the data. The pandemic, which started 
in 2019 and is still ongoing at the time of writing, may have affected 
leave days taken by operational staff as they were forced to quaran-
tine if they either contracted the virus, displayed symptoms, or were 
in contact with someone who tested positive. Two approaches were 
used to minimize the effects of the pandemic on the datasets: (1) talk-
ing to country programs to understand in what way the pandemic 
had affected their operations and collect data from those years where 
they had been least affected, and (2) excluding leave days relating to 
COVID-19 when this was possible to do so, i.e., the country program 
differentiated leave days taken because of COVID-19 from other 
types of leave (including sick leave for other reasons). 

Data Analysis
The dataset sample grouped five country programs and 

included a total of 1,105 individuals, 361 of which were women. 
Availability was measured by calculating the average “unavail-
able” time for men and women within operational/technical 
staff per country program.

availability to work=(total time off)/(number of deminers).

Categories of leave across operators and country programs 
were not necessarily equivalent or measured in the same way. 
Some datasets were more detailed, with eight categories of leave 
specified including COVID-19 and accident leave, while others 
only included sick leave. Although categories may have a similar 
heading, it is not guaranteed that the definition of that category is 
identical in all country programs. For instance, several operators 
record compassionate leave, but this may be measured differently 
in various country programs. 

To conduct cross-comparison between country programs, leave 
types were grouped into larger categories: compulsory, sick, and 
parental leave, while other types were grouped into one remaining 
category (“other”). This ensured that only those leave types that 
were common across all datasets such as sick leave and parental 
leave were compared against each other. 

Compulsory leave encompasses annual and compensatory leave 
as it is time taken off that is required by operators. Sick leave data 
was available in all five datasets. Parental leave data, which includes 
maternity and paternity leave, were available in four datasets (A, B, 
D, and E). Finally, all other types of leave, which did not necessarily 
have an equivalent across country programs, were grouped into the 
remaining “other” category.

The analysis therefore focused on sick, parental, and “other” cat-
egories of leave. 

See endnotes page 108
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