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This study aimed to characterize the use of five critical 
safety behaviors by tree fallers at different skill levels, 
and to test the feasibility of using a helmet camera to 
ob'icrve work activities directly in a remote environ­
ment. Sma11 cameras were mounted on standard hard­
hats. Video data were obtained for pairs of fallers at 
four different skill levels, from beginning students to 
profrs~ional fallers. Critical action steps during tree 
episodes were coded and compared. Critical action 
steps for fallers were successfuI1y distinguished during 
work activities. Notable differences were observed 
among fallers in different skill categories and benveen 
individual fallers. This study found that the helmet 
camera worked well for observing fa1ler work beha\ior, 
and that point-of-view video observation may be used to 
ev.1luatc student loggers and training programs. \fe 
also found that professional fallers may have been 
exposed to increased hazard; care should be observed 
with helmet cameras designed for professionals. Key 
imrds: logging safety; fallers, ,·ideo observation 
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INTRODUCTION 

\\'orking as a tree faller is one of the most hazardous 
occupations in the state of Oregon. The Oregon Fatality 
Assessment and Control Evaluation program (OR­
FACE) recorded 17 fatal incidents for fallers in the six 
,·cars between 2003-2008, and estimated the fatality rate 
for fallers in logging at 258 per I00,000 workers per 
mlf, 1 followed closely by log-truck drivers at 239 per 
I00,000-both far higher than the fatality rate for other 
logging occupations, and over 60 times higher than the 
a\Cragc fatality rate of about 4 per 100.000 per year for 
all Oregon workers. 2 Traumatic injuries in logging arc a 
well-rf'cognized area of concern and focus for occupa­
tional safety research in the US Pacific Northwest3 

(including the states of Oregon and \Vashington) as well 
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as the province of British Columbia, Canada, all of which 
have similar forests, terrain, and logging practices. 
Oregon VVorkers' Compensation data confirm that work­
ing as a faller is the most hazardous job in logging. 4 

OR-FACE introduced a five-step faller safety plan 
with a set of critical action steps in a safety booklet, Fall­
ers Logging Safety.' The five-step plan was developed 
through many years of experience, observation, and 
discussion with fallers, but once set dmvn, became a 
deductive model, or hypothesis, raising the question of 
how well it really existed in the working behavior of 
Oregon fallers. 

The fa11ers' point-of-view video observation study 
was developed as a pilot project to test the feasibility of 
using new video technology to observe tree fallers at 
work in a remote environment and evaluate safe work 
behaviors; and in particular, to observe the applicabil­
ity of the five-step faller safety plan set down in the fall­
ers training booklet. As a pilot study, the main concern 
was to demonstrate the feasibility of using video obser­
vation as a research tool acceptable to fallers and capa­
ble of producing useful data. 

Currently, evaluation of logging safety training pro­
grams has relied on outcomes represented by self­
report satisfaction and knowledge surveys/' and analy­
sis of aggregated workers' compensation injury data. 6 

Direct observation of actual work practices is the most 
reliable method to evaluate safe behavior, but observ­
ing fallers at work poses unusual challenges and unac­
ceptable risks. An observer may be exposed to danger 
traveling to a remote, unfamiliar location on unpaved 
mountain roads, and by the hazards involved in the 
logging operation. Direct observation can also modify 
performance. Fallers work alone or in pairs and would 
have a heightened concern for the presence and safety 
of an observer. Point-of-dew video observation provides 
a way to gain access unobtrusi,,ely to the remote work 
situation in the woods. 

Video observation studies are common in education 
research, and have been adopted in occupational set­
tings in clinical studies of medical care,7·8 and ergo­
nomic assessments. 9•10 The most sophisticated use of 
video observation for scientific evaluation of safety 
behavior, to our knowledge, is the 100-Car Naturalistic 
Driving Study by the Virginia Tech Transportation 
Institute, 11 which produced the first reliable risk ratios 
for various distractions while driving. The study con-
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firmed the obsen·cr effect as a matter of course, stating 
at the out3Ct: "Furthermore, as demonstrated repeat­
edly in the 100-Car Study, the absence of an expni­
menter avoids potential modification of the drhcr's 
performance and heh;wior that may occur when a 
dri,·er is directly obsened" (p.x\'ii). 

All of these other Yideo studie!', u~ed mounted cam­
eras in a fixed location. A .. digital hardlrnt" has been 
de\·eloped in the la!',t few years for use in co1htrunion, 
engineering, and security work to allow intcranin· 
\·icko contact with a remote office, hut this sp,tem 
requires a reliable signal to a computer, which i-; usually 
not possible at a reni.otc logging siH'. Lightweight "lip­
stick" cameras attached to a handlebar or helmet arc 
common, and digital 3torage capacity ha-; recently 
expanded dramatically. N<'"•' ckn·lopments art' pro­
ceeding rapidly. 

METHODS 

This pilot study using ,·idco equipment to oh..,ern· 
workers in a remote, highly mobile, and ha7ardou'i 
work environment was guided by a ~ct of intcrrcl.nt·d 
research questions. 

1. Can the five critical action steps in safe falling be 
ob~cn·ed and distinguished in fallt'r work bch.:ffior? 
The fi,·e steps are: 
a. Assess the area. 
b. A~~css the tree. 
c. Dc\'clop a safe work area. 
d. Fall the tree. 
e. Get in the clear. 

2. Do fallers conscientiously follow the fi,·e critical 
action !',tcps in safe falling? 

3. Do fallers at cliffercnt ,kill lc,·els apply the fae action 
steps differently? 

A separate question in the study related to awareness 
of the en\'ironment, and coded the faller's rlirection of 
view during each episode falling a tree. That analysis is 
a separate isM1c and not reported here. 

Four skill categories were selected for theoretical 
interest and potential differences: (a) beginning stu­
dent loggers \\ith pre,·ious training hut little or no 
experience in the field; (h) the same beginning stu­
dents with six months' experience; (c) arh'anced stu­
dent loggers with one to three years of experience; and 
(d) professional fallers with 10 to 20 years of experi­
ence. All students ,vere trained to obsen·e the fi\'e crit­
ical action steps as a guide in the process of felling a 
tree. Professional fallers were expected to know the five 
steps from their own training and experience. 

The camera unit for the study needed to meet the 
follo\\i.ng requirements: ability to endure rugged, a11-
weather conditions; ability to record up to eight hours 
of continuous video and audio; and the ability to attach 
to a compact recorder /battery unit. ln addition, the 

302 • Hammond et al. 

equipment had to be reliable and easv to sen·ire. On!Y 
the \'iosport POV. I camera unit met ,all of these crit~­
ria at the time. The POV. l unit holds four AA batteries 
for up to 10 hours of recording. The recording dc,·ire 
was; arljusted to lower quality to achic,·c eight hours of 
recording on a 2 GB storage dh,k; the resulting \ideo 
was completely adequate, and reduced file ~iLe for 
ca~icr handling. 

Two standard hardhats were purcha'ied, along with 
hardware to bolt the camera mounts secureh· to the 
hardhats. Belt p.tcks small enough to he wor~1 unob­
tru~in·ly were found to hold the recorder /hattery unit. 
The fiu~-foot cable connecting the camera to the 
recorder ran through a \{.·kro patch glued to the back 
rim of the helmet, then down the back of the neck 
under the j.td,et collar, leaving only a fe,v inches of 
c:,,.po..,ed cable. 

The camera mounted on the helmet performed n·ry 
well, without jo~tling or turning at a 3kewcd angle, but 
wa'i located about six inches aho\·c eye le\'el and did not 
always record precisely what the faller was ,·ie\\ing. 
Direction of \·ic,,,.· was dear. Audio capacity prm idcd 
,·aluable input for occasionally interpreting acth·ity. 

For \'idco analp,is, TrmHana qualitati\'e analysis !',Oft­
ware was used (Uni,·er~ity of \\'isconsin-~ladison 
Center for Education Re~earch: \\1nv.transana.org). 
Transana software performed ,·cry well for all func­
tions, and exported data in a conn·nicnt format. 

The stu<ly was apprm·ed by the lnstitlllional Re,iew 
Board of Oregon Health & Science Unin·rsity, Port­
land, OR, USA. All p,1rticipants and other crew mem­
ber~ obsen·ed in the ,·ideo recordings signed a written 
consent form. 

Two fallers participated in each of four skill cate­
gories: beginning students, the s..,me students at six 
months, advanced students, and professionals. Four ~tu­

dents ,vere selected from ,·olunteers in the Student 
Logging Training Program at Oregon State University, 
with the consent of the OSU Forest Engineering 
Department. The logging safety consultant for the study 
was the manager of the OSU student training program, 
which trains new loggers on its own forestland. The two 
professional fallers were recruited through per!',onal 
acquaintance ,vith a small contract cutter. 

Data collection occurred in natural work conditions 
during one four-hour work day. No efforts were made 
to standardize the type of forest, trees, or equipment of 
the fallers. Video data files for each ohservation session 
were usually 3-4 hours. All student fallers wore the 
camera from entry to exit from the woods, often in seg­
ments with brief intervals lVhen the camera was turned 
off. One professional faller wore the camera for four 
hours, and then switched to his regular hardhat for the 
remaining half of the day; the second professional 
faller switched off the camera after l hour 15 minutes. 
Both professional fallers were distracted by some com­
bination of the \veight of the camera, the cord, the 
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TABLE 1 Percentage of Tree Events With Specific Safely Actions 

1. Assess 2. Assess 3. Sale 4. Fall 
Number Area Tree Work Area Tree 5. Get in 

Faller Skill Categories of Trees (as first act) (as first act) (as first act) (as first act) Clear 

1 . Beginning students Faller 1 2 50% (50%) 100% (50%) 100% 100% 100% 
Faller 2 10 80% (80%) 100% (10%) 80% (10%) 100% 100% 

2. 6-month students Faller l 7 100% (100%) 100% 86% 100% 100% 
Faller 2 9 89% (78%) 89% 67% (22%) 100% 89% 

3. Advanced students Faller l 11 100% 
Faller 2 10 70% 

4. Professionals Faller 1 22 55% 
Faller 2 125 29% 

unfamiliar hardhat, and perhaps consciousness of 
being obsen·ed, and ended the session ear1y. 

In the collected video data, each felled tree was an 
e\·ent. The five action steps were identified as they 
occurred for each tree, by the following definitions. 

1. Assess the area. Identify hazards in the work area, 
including snags, danger trees, hanging limbs, 
uneven ground, power lines, or roads. Operational 
definition: View up and around the area. 

2. Asse5.5 the tree. Look up at the tree to determine the 
lean, canopy weight, and other forces that will influ­
ence the falling direction; find an opening; assess 
wind, terrain, and potential impacts. Operational def 
inition: View directly at tree, up at tree, and ahead in 
the direction of fa11; may involve discussion with 
others. 

3. Establish a safe wvrk area. Clear the area around the 
tree and plan at least one escape route back and to 
the side of the falling direction. Oprrational definition: 
View ground area behind and around tree, or use 
saw to clear brush, branches, and stumps in the area. 

4. Fall the tree. Make a clean face cut, make a back cut 
that protects the hinge; and keep the wedges within 
reach. 0/Nrational definition: Begin when the saw is 
applied to the tree, and end at the move away from 
tree. 

5. Grt in clear: Get away from the stump as soon as the 
tree is committed to fall; keep an eye on the tree and 
watch for impacts. Of,rrational definition: Begin at the 
mo\'e away from the tree during the fall, end when 
the tree hits ground (or in some instances, when the 
,·iew up at the tree indicates that the tree is hung up 
and not falling). 

DATA 

All data in the study corresponded to tree events. Each 
tree was associated with a particular faller in one of the 
skill categories and numbered. All coded action steps 
contained time information for start. end, and dura­
tion. Coding accuracy for the action steps was estab-
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(91%) 100% 91% (9%) 100% 100% 
(60%) 100% (40%) 50% 100% 90% 

(45%) 91% (14%) 96% (41%) 100% 100% 
(21%) 70% (26%) 67% (44%) 100% (9%) 85% 

lished through expert review by a logging safety con­
sultant, and a final review by the original coder. The 
contributions of an expert consultant in the study was 
important to interpret and code the action steps reli­
ably. The completed data files were exported to Excel 
and SPSS for final statistical analysis and reporting. 
From the base data, variables were constructed to char­
acterize behavior per tree, including total time, pro­
portion of total time per action, count of each action, 
and first actions. 

Descriptive statistics were obtained for each fa1ler and 
skill category, including mean time and standard devia­
tion in the performance of each action. A statistical test 
to distinguish significant differences between the fal1ers 
in different ski11 categories was not possible, due to the 
small number of participants. Distinctions between indi­
\1dual fallers were recognized by computing a 95% con­
fidence interval (CI) for performance times, indicating 
differences not likely to be due to chance. 

RESULTS 

The total number of observed trees felled was 196, 
ranging from 2 to 125 per faller. The average number 
of trees was 24 per faller, with a median of I 0. Tbe faller 
with 125 trees was an outlier (this professional faller 
kept the camera running for four hours, while the 
other professional faller switched off early). An exam­
ple of the video collected can be viewed at http:// 
www.ijoeh.com/fallen1deo/. 

Observing the presence of the five action steps in 
faller safety-assess the area, assess the tree, develop a 
safe work area, fall the tree, and get in the dear­
showed general, but not complete, correspondence in 
the behavior of fallers. Even critical actions that could 
be expected to occur without exception, such as "assess 
tree" and "get in clear" were not performed for every 
tree (see Table I). Consistent use of the five steps was 
observed for both beginning students, one advanced 
student, and one professional fa11er. 

Variations occurred partly due to differences in the 
environment. The beginning student fallers worked in 
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TABLE 2 Proportion of Tree Events With Safety Actions Present (exclude Fall Tree) 

Number 4 of 4 3 of 4 2of 4 
Acts 

1 ol 4 
Acts Faller Skill Categories of Trees Acts Acts 0 Acts 

l . Beginning students Faller 1 2 
Faller 2 10 

2. 6-month students Faller 1 7 
Foller 2 9 

3. Advanced students Faller 1 11 
Faller 2 10 

4. Professionals Foller 1 22 
Foller 2 125 

a group, and others helped clc\'dop a safe work area. 
For all student fallers, cutting occmTed a,; a thinning 
operation in the midst of standing timber; the fore,;t 
floor was often open and clear. The profr·!,..,jonal faller,; 
worked alone on different sides of a hill, falling trees 
downhill on the edge of a clearcut, only ocra~iona11y 
surrounded by a worrisome canopy. 

Despite situational differences, the low use of saft'ty 
actions by the second professional faller is notable (see 
Table 2). Ob~t-r,·ing the two professional fallers pro­
duced an imprcs,;ion of different work '-tyks, and coding 
for nitical actions dctectt'd f)Uantifiablc diffcn-nces. 

Common scf)uenccs were obscr\'cd in the way fallers 
applied the action steps, though the stated order in the 
model was not always the order followed in practice 
(sec .. first acts" in Tahle I). As~essing the area was com­
monly the first act as expected, hut den·loping a safe 
work area was also a common beginning. Occasionally, 
a fa11er went directly to assess the tree. Only the second 
professional faller cho~c to fall a number of trees 
directly without any preparatory actions. 

Performance times for each action step rc,·eal 
notable differences between the faller skill categories 
(see Tahle 3). Most clearly. the time falling the tree was 
much faster for the professional fallers. Beginning stu­
dents spent an a\'eragc of 6-7 minutes falling a tree, 
professional fallers averaged 48.6 seconds. The begin­
ning students at six months drew much closer to the 
advanced students in time at the tree, and the pre\'ious 
difference bcnveen them was no longer detectable. 

An apparent difference between the l:\vo profes~ional 
fallers occurred in the action to get in the clear. The 
mean 2. 7 second difference is small, but the standard 
practice of the first, older and more experienced profes­
sional faller with a mean value of 6.9 seconds (95%CI, 
6.1 to 7.6), was clearly different from the second, 
younger professional faller with a mean value of 4.2 sec­
onds (95%CI, 3.8 to 4.6). The second professional faller 
was observed over a longer period and cut a total of 125 
trees, compared to 22 for the first professional faller; hut 
the difference in time to get in the clear was not due to 
a gradual degradation of beha,ior. The distinct differ­
ence remains when the comparison is restricted to the 
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50% 50% 
60% 40% 

86% 14% 
44% 44% 11% 

91% 9% 
40% 30% 30% 

50% 41% 9% 
14% 38% 34% 14% 1% 

lirM 22 trees for the second faller, sluming a nearly ickn­
tical mean value of 4.4 seconds (95%CI. 3.5 to 5.3). The 
brief hut definite difference in time to get in the clear 
suggests the second faller was exposed to increased ri,~ 
by remaining too long near the stump of a falling tree, 
where moM serious injuries to fallers occur. 

In the count of action steps per tree e,·ent (data not 
shown), some differences occurred by collapsing tasks. 
The professional fallers on arrival ,vorked to de,·elop a 
safe work area around se\'eral trees. Assessing the area 
(viewing up and around) tended to occur with dedica­
tion upon approaching a new area, and was repeated 
only after a few trees were felled. The professional fall­
ers worked rapidly, and assessing the following tree 
sometimes occurred in the moment of getting in the 
clear of the previous tree. Student fallers were 1nore 
uncertain and needed repeated efforts and discussion 
to assess a tree. Lower counts for professional fallers to 
assess the tree correspond to findings in previous stud­
ies of expert attention. 12 Their degree of confidence 
was directly observable. Professional fallers approached 
a tree like a golfer, erect and sure: view up, then ahead, 
up the tree again, and set the saw. 

In the count of the action falling the tree, student 
fallers were more likely to interrupt the falling process 
to reconsider, get instruction, or retrieve a wedge or <LX 

from a distance away. The professional fallers almo.,t 
never interrupted the action. A safety rule in logging 
requires that wedges and the ax to hammer them be 
kept ,vi thin reach to a\'oid leaving the tree once a cut is 
made. The action count indicated the professional fall­
ers were careful to follow this rule. 

DISCUSSION 

Conducting point-of-,iew video observation of fallers at 
work in a remote location proved technicaHy feasible. 
The five critical action steps for fallers were identified 
and quantified by time and count. Analysis showed 
notable differences in beha,ior among fallers at differ­
ent skills levels. and between indi,idual fallers. The data 
also characterized patterns of how fallers applied the live 
action steps. Beginning students were different than all 
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TABLE 3 Performance Time for Specific Action Steps per Tree Event 

Mean Time in Seconds (Standard Deviation) 

Faller Skill Categories All Actions Assess Area 

1. Beginning students 742 58.4 
(281.8) (60.3) 

Faller 1, n = 2 780.7 15.8 
(215.4) (22.3) 

Faller 2, n = 10 734.3 66.9 
(302.5) (62.5) 

2. 6-month students 320.3 33.7 
(218.3) (32.5) 

Faller 1, n = 7 395.6 41 
(265.3) (32.1) 

Faller 2, n = 9 261.7 28.1 
(166.6) (33.7) 

3. Advanced students 246.1 51.9 
(121.3) (47.3) 

Faller 1, n = 11 272.4 69.4 
(141.3) (46.5) 

Faller 2, n = 10 217.1 32.5 
(93.5) (42.1) 

4. Professionals 89.3 7.3 
(50.6) (24.3) 

Faller 1, n = 22 124.7 13.5 
(61. l) (27.6) 

Faller 2, n = 125 83.1 6.3 
(46) (23.7) 

other skill categories, working very slowly under close 
superdsion, v.ith frequent interruptions for advice. 

In addition, direct observation of the video files 
showed differences in style that were particularly inter­
esting in regard to the professional fallers---offering a 
rare look at how they work. The study demonstrated the 
remarkably rapid pace of work for professional fallers. 

One issue made clear from viewing different sets of 
fallers is the need to standardize the logging environ­
ment to achieve comparable results. \\'ork patterns are 
susceptible to variation due to type of logging, terrain, 
and trees. Heightened hazards in a thinning operation 
with surrounding trees and canopy were evident, and 
affected faller behavior. 

Data on times and counts for faller action steps sug­
gested ways to quantify observed behaviors. One exam­
ple of a meaningful quantitative difference was related 
to the time interval for getting in the clear as the tree 
falls. Action to get in the clear from a falling tree 
should be the same in any instance, regardless of envi­
ronment, but a few exceptions occur. Cutting a hang­
ing tree, caught in a canopy, requires closer attention at 
the stump. In some instances, professional fa11ers may 
stay longer at the stump to guide a falling tree into a 
precise position, possibly for safety, but also for harvest 
efficiency and as a matter of pride. 
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Assess Tree Safe Work Area Fall Tree Get in Clear 

157.4 109.2 407.8 9.2 
(119.7) (86.2) (168.5) (5.7) 

299.6 59.5 396.8 9 
(225.1) (69) (39.3) (2.3) 

129 119.2 410 9.2 
(80.5) (88.9) (185.7) (6.2) 

46.4 32.1 200.5 7.5 
(54.2) (44.6) (163.6) (3,9) 

73.6 20.5 252.3 8.2 
(70.9) (14.4) (212.9) (3) 

25.3 41.1 160.3 6.9 
(24.1) (57 .9) (109.7) (4.5) 

35.3 55.9 96.6 5.8 
(25.8) (70.6) (58.7) (4) 

22.7 60.3 112.7 7.3 
(15.9) (80.5) (62.1) (3.3) 

49 51.1 78.8 5.6 
(28.2) (61.9) (52.1) (4.7) 

5.9 22.9 48.6 4.6 
(7.6) (32.9) (16.6) (2.5) 

9 42.4 53 6.9 
(8.5) (40.9) (16.3) (1.7) 

5.4 19.4 47.8 4.2 
(7.3) (30.2) (16.5) (2.3) 

In other cases, using quant1t1es to characterize 
observed activities does not necessarily indicate an 
ideal value, because the measures are not directly 
related to increased risk of injury. How often the faller 
should look up and around in different circumstances 
needs to be interpreted by loggers and trainers accord­
ing to issues they understand as important. 

Detecting differences between groups was 
restricted by the small number of fallers in the skill 
categories, and the small number of trees for some of 
the fallers. A power analysis was performed to deter­
mine how many observations of tree events would be 
needed to detect the distinct difference in mean time 
to get in the clear that was observed between the pro­
fessional fallers, but using the standard deviation 
measured for student faI1ers, who exhibited more 
erratic behavior. To detect a two-second difference for 
the action to "get in the clear" for student fallers, 10 
tree even ts for each faller would need to be observed 
(power 0.8, 95% confidence level). To detect the 
change among a group of fallers following training or 
an intervention, 10 fallers would need to be observed. 
In some instances, student fallers exhibited wider vari­
ation in behavior on each tree, and a larger sample of 
20 trees, or 20 students could be required to detect 
significant differences. Considering the slow pace of 
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work for student fallers, this would require several 
days of obser\'ation. 

Distraction may h,we been a problem with the 
camera setup. Student fallers had no apparent diflicul­
ties or complaints with the camera-mounted hardhat~. 
but the two profcs'iional fallers, worling at a ,·cry rapid 
pace amidst he.l\")' brush and branches, complained 
about the camera and cord. Since thi'i study wa'i con­
ducted, a new cordless Gtmera ha,; appeared with 16 GB 
of storage capacity and battery pm,·er for up to three 
hours. A cordless camera appears prckrahle for this 
kind of study and m.1y he more acceptable to experi­
enced fa1lers. Additionally, it rnay be po-. ... ibk to mount 
the camera on the unden.icle of the brim of the helmet 
to reduce contact with oh;.;tructions and al-.o place the 
camera clo-.er to eye len·I. One point the Mmly intended 
to report-,d1ether the faller lool.-ccl at the stump after 
the tree was down-wa~ irnpos~ih1e to observe rc1iahly, 
due to the inability to detect eye glance'i. 

In general, the point-of-,·iew ,·icko camera captured 
a wealth of detail on worker heh;wior that an ob~Cf\lT 
at the scene could not po'isihly witness-particularly in 
a hazardous work setting: where the oh<...<._·n·cr mu..,t 
maintain a safe distance. Resulting ,·idco data were well 
suited to as~cssing complex details, such a~ attl'nth·c­
ncss and task orientation. Quality impro\'ement initia­
ti,·cs may find it useful to measure performance count 
and time for key tasks as in this study. \\'ith an inclc~ 
pendent worker wearing a Gtmera, the ob-.en·er effect 
is diminished, if not entirely rcmm·ed. The function of 
analyzing and coding video data, howe\'er, i'i time inten­
si,·e (about six hours per one hour of , icleo in this 
study); an expert observer at the scene could ha\'e 
noticed some results more r;:1pidly. In safety assessment, 
video would be most efficient for obscn·ing a specific 
perfonnance indicator that occurs periodically, as 
shown here for getting in the clear. 

CONCLUSIONS 

Resu1ts of the ,icleo obscn·ation confirmed the use of 
the fi\'c action steps in safe falling and prmided details 
on how the actions are conducted in practice. The point­
of-,iew perspccti\'e of the camera gave a dose, direct 
experience of the faller's actions and direction of view. 

Camera hardhats could be used to evaluate 
employee behavior and training effectiveness. Other 
work and e1wironmental factors could also be tested. 
For example, the clear observation of critical safety 
behaviors per tree episode, and particularly for getting 
in the clear, could be used to test for differences in 
faller behavior under different pay structures (salary 
versus piece rates) to determine if incentive pay struc­
tures improve the pace of work as intended, without 
compromising safety. 

Resulting video files could also be used for training 
new fallers. In other work situations, value has been 
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demonstrated for studentli to \'ie,"' their own work 
beha\'ior on Yideo. 13 Utilizing this technology, accord­
ing to the study's Jogging safety consultant, could be 
useful to train new cutters, allowing them to see the 
steps taken by professional fallers: the fluidity of 
motion and pace required for effecti\'e cutting. Appli­
catimn in other field~ arc also pos~ible. The camera 
hardhats arc prc'iently on loan to a pesticide education 
program fur u~c in creating farm safety \'ideos. 
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