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Abstract

With the current poor track record of safety within 
the forest industry worldwide, the ever-increasing 
forest harvest volume in New Zealand over the next five 
to seven years, and the environmental impact that has 
occurred in recent times, the industry needs to work on 
change. This is because if we continue doing the same 
thing day after day, we will end up with the same result. 

Our companies, Moutere Logging and DC 
Equipment, have set a strategy for the next 20 years 
to eliminate risk while increasing production, with 
workers who have limited experience and an aging work 
force. Not many people are joining the industry, which 
is stretching the experience and average age of the 
forestry workforce. It is very difficult to get experienced 
people to work in the industry. 

We believe that through mechanisation this 
strategy can be achieved, as our results to date can 
clearly show we are on the road to achieving ‘zero 

harm’, a goal that most people do not really believe can 
happen. I honestly believe zero harm can be achieved 
and this paper sets out how we are going do it.

Introduction

Moutere Logging was established in 1989 with 
a single harvesting crew. By 2018, we had 15 crews 
located in the lower North Island and the top of the 
South Island of New Zealand. In 2010, we established 
a forest equipment manufacturing business called 
DC Equipment, which designs and manufactures 
innovative steep slope harvesting equipment under the 
Falcon Forestry Equipment brand.

After many years of collecting incident data ranging 
from near hits to lost-time injuries from our harvesting 
crews, and then analysing this information, we set a 20-
year plan to overcome what we believe the current and 
future issues are for our company and the forest industry 
worldwide. The two biggest issues are the safety of our 
people and the protection of our environment. 

From the ground up – transforming decades of 
harvesting experience into world-leading life-saving 
technology
Dale Ewers
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Three high-risk areas identified

In 2007, our managers got together and we came 
up with a common trend that most of our incidents 
had, which was poor communication or lack of 
communication. Over the next three years we made 
some gains, but our people continued to be harmed. 

In 2010, we pulled our managers together once 
again to see if there was anything obvious we had 
missed from our incident database and annual trends. 
We then discovered we had missed one obvious factor 
in 2007 – every single incident had people involved. I 
suggested we remove the people from the very high-
risk areas of landing work (skid work), breaking-out and 
tree falling because these three areas made up 90% of 
all incidents.

As shown in Figure 1, the red line represents 
landing operations, but through the period of 2003 
to 2006 what this graph does not show is that we had 
several mechanical processors working, resulting in 
very few incidents. Once we introduced mechanical 
processors across all of our operations the incident 
trend continued to decline. Then as we started new 
crews in 2008 and 2010, initially without mechanical 
processors in them, the incident rate increased until 
we introduced more mechanical processors into these 
crews as well.

As we studied this information during our 2010 
meeting we realised that if we could mechanise the 
other two major incident areas of breaking-out and tree 
falling then we would make serious inroads towards 
zero harm. At that time, breaking-out had the highest 
incident rate, so we decided to apply most of our effort 
to mechanising this on steep terrain as grapple skidders 
had the flatter terrain covered. Falcon Forestry Claw Grapple Carriage
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Figure 1: Annual rate of incidents by category, Moutere Logging Ltd, January 2003 to December 2017
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Grapple Carriage

We decided that we would try and modify or replicate 
a grapple skidder system for steep terrain using a tower 
yarder. After trialling several Grapple Carriages that were 
on the market with only little success over a two-year 
period, we decided to build our own Grapple Carriage 
to advance the operational performance while grapple 
logging. We wanted a carriage that could rotate left and 
right, and open and close at any time or place, and what 
we created is today known as the Falcon Forestry Claw.

Now we have Grapple Carriages in all our tower 
yarder operations. They are used over 95% of the time, 
and our incident rate is zero while using these carriages 
as there are no people exposed to risk. What we also 
found with the introduction of our Grapple Carriages, 
which was an unexpected bonus, was that tree falling 
incidents also reduced. 

This was due to having less or no breaker-outs to share 
the workload of the falling, but also because the Grapple 
Carriage is able to pick up trees felled in any direction, 
which means the tree fallers are now able to fall trees, with 
the predominant lean reducing faller fatigue. This did 
reduce some falling incidents. However, this was only one 
step of many that we required to get closer to zero harm.

Winch Assist machine

In 2013, we continued with the next step in 
our 20-year plan, which was the introduction of our 
mechanised Winch Assist machine. This machine is 
an excavator base that is fitted with a hydraulic winch 
system in place of the counterweight, and it is operated 
autonomously from the feller operator who sits in a 
protected structure operating a purpose-built harvester. 

The introduction of the Winch Assist machine 
has changed our exposure to manual tree falling 
dramatically. In 2010, our manual tree falling 
represented approximately 80% of our total tree falling, 
and now in 2018 we have decreased the exposure to less 
than 10% manual falling. 

Using an estimate of average tree piece size, our 
manual fallers were manually falling on average over 
530,000 trees per annum, which equates to over 2,200 
trees per working day. Now we average only 75,000 
trees per annum in manual falling, 315 trees per day, 
which is over an 85% reduction from previously. 
This means 1,885 less times per day a person is exposed 
to multiple risks while manually falling a tree, just 
within our business, and without mentioning the 
number throughout New Zealand.

Falcon Winch Assist machine
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As at the end of 2018, DC Equipment has 
manufactured and sold 50 Falcon Forestry Claw Grapple 
Carriages and 67 Falcon Winch Assist machines.

Now that we have introduced mechanisation to 
both breaking-out and tree falling on steep terrain our 
risk exposure has almost been eliminated. Figure 1 shows 
how the green and blue lines are almost flat lining. 

Safer and increased production

Now here is the kicker – with the mechanised 
falling, not only do we make it much safer for our 
people, we are now bunching the fallen trees to increase 
production without putting people in harm’s way. So 
while we have reduced incidents by over 80%, we have 
near doubled our production per annum. 

Next steps – targets for 2020 and 2022

Our next step or BHAG (Big Hairy Audacious Goal) in 
our 20-year plan is set to be achieved by 2020 – ‘Retrieve 
a tree and return it to the landing by the push of buttons’ 
– which translates to automation. We are well on track 
to achieving this next goal after re-manufacturing and 
fully upgrading one of our existing haulers. 

We overhauled the existing drum set and tower, 
but the rest of the hauler has all new components with 
new tracks and frames, electronic engine, six-speed 
transmission, all framing and guarding, and cab. Most 
importantly, it has a completely new control system, 
which has the latest technology computer that has 
been future-proofed to align with our 20-year plan. 

This hauler is now operational, but at this stage we 
are only running the control system and computer with 
joy-stick controls similar to other haulers that operate 
here in New Zealand. We are now in the process of 
writing a new program for the computer to ‘Retrieve a 
tree by the push of buttons’. 

This process will be completed in multiple steps by 
writing a program. To complete a full cycle of retrieving 
a tree, this takes up to 80 different human inputs of how 
we currently operate, while monitoring multiple gauges 
with limitations that the operator cannot override. 
Currently, the computer is data logging all inputs from 
the operator to then formulate the program. Once this 
has been achieved, this current specialist and skilled job 
of hauler operator will become relatively simple where 
80 human inputs become just one. 

From there our next target is for 2022: ‘Harvest a tree 
and return it to the landing by the push of buttons’. The 
difference from retrieve a tree to harvest a tree means 
instead of just picking a tree up and returning it to the 
landing, we will fall the tree and return it to the landing. 
This will be achieved by our new Felling Carriage, which 
we have developed over the last two years, and it is about 
to start operating in a production crew. 

We are running this development parallel with the 
computerised automation of the hauler, and once the 
hauler has been fully programmed, then it is only a matter 
of fitting the Felling Carriage to the hauler rigging.

With the integration of automation throughout 
all our equipment, by 2025 we will be able to harvest 
trees from afar. With the ability to record data and then 
transfer data to and from isolated areas in the forests, 
we believe we can have all our operators working in 
a risk-free air-conditioned room removed from harm’s 
way. From there it is a simple and logical step through 
to 2030 that we will reveal some time in the near future 
(see Figure 2).

Dale Ewers along with this wife Christine are the owners 
of DC Equipment and Moutere Logging Ltd, both based in 
Nelson. Email: dale@logger.co.nz.

Falcon Felling Carriage

Figure 2: Five step plan 2012–2030
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