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Disclaimer 
 
This report has been prepared by Applied Teleoperation Limited (ATL) and Lincoln Agritech Limited (LAL) for 
Forest Growers Research Limited (FGR) subject to the terms and conditions of a Services Agreement dated 
20 July 2021. The opinions and information provided in this report have been provided in good faith and on 
the basis that every endeavour has been made to be accurate and not misleading and to exercise reasonable 
care, skill and judgement in providing such opinions and information. Under the terms of the Services 
Agreement, ATL’s and LAL’s liability to FGR in relation to the services provided to produce this report is limited 
to the value of those services. Neither ATL, LAL nor any of its employees, contractors, agents, or other persons 
acting on its behalf or under its control accept any responsibility to any person or organisation in respect of 
any information or opinion provided in this report in excess of that amount. 
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EXECUTIVE SUMMARY 

Debarking is used as a phytosanitary treatment of export logs.  FGR completed a project to build 
and test a prototype bark detection system at a fixed facility (Milliken et al, 2023).  They demonstrated 
that a camera-based system is capable of successfully detecting bark remaining on  
debarked logs. 
 
This document considers the economics of using such a tool for quality control of a debarking 
operation for export logs.  The business case was developed for a hypothetical debarker installation, 
and the benefits were in terms of a reduction in risk that debarking will be deemed unacceptable as 
a phytosanitary treatment for export logs.  The methodology described in this report can be 
customised to provide a business case for specific debarking facilities. 
 
Net present value was calculated to assess an intervention where a bark-detection system is 
installed in a debarking facility.  The following method was used. 

1. The full initial cost of the installation was estimated. 
2. Total annual running costs for the installation were estimated. 
3. Certain assumptions were needed to calculate the benefits.  They were: 

◦ Installing the system reduces the absolute risk that China will ban debarking as a 
phytosanitary treatment for export logs by 5 percent. 

◦ The annual volume of production for a hypothetical debarker is 1,200,000 tonnes per 
year. 

◦ Log segregation facilities are already in place at the facility where the debarker is 
installed. 

4. Typical proportions were chosen for the percentage of logs exported and the percentage that 
would be stored above-deck during shipping. 

5. The Net Present Value (NPV), payback period and Return on Investment (ROI) were 
calculated. 

 
An initial cost of around $50,000 and running costs of $35,000 per annum were estimated for the 
bark detection system.  These estimates include both external costs and internal costs. 
Benefits were estimated to be $78,000 per annum for the example described in the Method. 
The resulting NPV was $94,000 per annum and the payback period was less than one year.  The 
ROI was 49 percent. 
 
A spreadsheet is supplied so that the NPV calculations may be adapted to specific debarking 
facilities. 
 
Conclusions were: 

• An economic analysis was presented for the possible installation of a bark-detection system 
at a debarking facility. 

• A hypothetical example was examined and the NPV was positive for the example case. 

• The benefit of the system was in terms of an improvement in quality control of debarking 
operations.  This improvement in quality control is to reduce the risk that debarking will be 
deemed inadequate as a phyto-sanitary treatment for logs exported to China from New 
Zealand. 

• If debarking were to be deemed inadequate for phyto-sanitary purposes, fumigation with full 
recapture would probably be required for logs stored above-deck.  This would add cost and 
these costs were estimated using certain assumptions. 

• A spreadsheet accompanies the report so that the business case may be assessed for 
different facilities.
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INTRODUCTION 

Background 

Debarking is one of the options for phytosanitary treatment of logs exported from New Zealand to 
China.  There have been increasing restrictions on the use of methyl bromide in New Zealand and 
debarking is currently the main phytosanitary treatment for logs that are stored above-deck and 
shipped to China. 
 
FGR completed a project to build and test a prototype bark detection system at a fixed facility.  The 
system was tested and demonstrated at KPP.  The results of the project and a description of the 
prototype system are documented in Milliken et al (2023).  While the system was only a prototype, it 
demonstrated that a camera-based system is capable of successfully detecting bark remaining on 
debarked logs. 
 
This document considers the economics of using such a tool for quality control of a debarking 
operation for export logs. 

Terminology 

For the purposes of this report the following terminology is used. 
 
Provider a hypothetical company that sells, installs and maintains bark detection 

systems for debarkers 
Customer a hypothetical company that runs a fixed debarker that could purchase, install 

and use a bark detection system 
NPV Net Present Value 
ROI Return on Investment 

Assumptions 

For the purposes of the economic analysis presented in this report, it is assumed that additional 
development work has been done to the point that the bark detection system is at a level of maturity 
where it is no longer a prototype system but, instead, is a product that is ready for commercial 
installations.  This means the system is assumed to include instructions for customers, internal 
documentation for installers and sufficiently robust hardware and software for industrial use.  Note 
that, at the time of writing, the first system of this type had only recently been developed. 
 
The following specific assumptions, used in the calculation of Net Present Value (NPV), are made: 

• A discount rate of 7 percent per annum is assumed. 

• An eight-year horizon is considered. 

• The Provider has an external charge-out rate of $180 per hour and the Customer has an 
internal cost per employee of $100 per hour. 

• The production for the facility where the debarker is installed is 1.2 million tonnes per annum 
(similar production to KPP). 

Notes 

Each facility where a debarker is installed will be different and will have unique characteristics so a 
typical example is presented that can be customised for specific cases.  A spreadsheet is provided 
with the calculations for the economic metrics.  The spreadsheet can be used as a template for 
assessing the business case for a specific company. 
 
The business case presented here uses typical proportions for export and domestic sales, above-
deck and below-deck storage and production is based on volumes similar to KPP. 
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Objective 

To present an economic analysis for a bark detection system in a fixed debarking facility.  Initial 
costs and ongoing operating costs are included.  Standard metrics of Net Present Value (NPV), 
payback period and Return on Investment (ROI) are calculated. 
 
 
 

METHOD 

Overview of method 

The Net Present Value (NPV) of an intervention to install a bark detection system at a fixed facility 
similar to, for example, KPP is presented.  The NPV is presented from the point of view of the 
Customer (the debarking facility). The payback period and Return on Investment (ROI) for the 
intervention are also calculated. 
 
Costs consist of initial outlay costs, both internal and external, and ongoing running costs. 
 
The benefits are in terms of an assumed reduction in the probability that debarking will be eliminated 
as a phytosanitary treatment option.  If debarking were eliminated as an option for logs exported to 
China, shipping costs would increase. 

Details of method 

The method consisted of the following steps: 

Estimation of costs 

1. Estimate the initial costs including: 
◦ Initial outlay to purchase the system. 
◦ Hardware for modifications to the debarking facility prior to installation. 
◦ Installation costs. 

2. Estimate ongoing (running) costs including: 
◦ Internal costs (carried out by the Customer) for cleaning and general maintenance 

related to the system. 
◦ External costs (carried out by the Provider) for repairs, maintenance, and ongoing 

development of the system to keep it up to date with changing requirements. 

Estimation of expected benefits 

1. Estimate the probability of debarking being eliminated as a phytosanitary treatment option if 
no intervention were taken. 

2. Estimate the cost to the Customer if debarking were eliminated as a phytosanitary 
treatment option. 

Calculation of NPV and other summary metrics 

Calculate economic metrics consisting of 

• NPV 

• payback period 

• ROI.
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RESULTS 

A spreadsheet was developed containing calculations for the economic analysis.  The spreadsheet 
can be used to calculate NPV, ROI and payback period for input values that are tailored to a specific 
debarking facility.  The results presented here are a summary of the business case for a hypothetical 
but realistic example case. 

Calculation of estimated costs 

An initial cost of around $50,000 and running costs of $35,000 per annum were estimated.  These 
include both external costs and internal costs.  The breakdown of these cost estimates are described 
below. 

Initial external outlay costs 

Total initial estimated cost to the Provider was estimated to be around $42,000.  A breakdown of the 
costs is shown below. 
 
Hardware costs from the Provider total $26,860.  A further breakdown into component hardware that 
is provided by the Provider is shown in the following table. 
 

Hardware supplied by Provider Unit cost Cost 

TCamera2 cameras (x3) $5,220 $15,660 

DM2 Touchscreen assembly $4,800 $4,800 

Central computer $5,500 $5,500 

POE switch $400 $400 

Cables $500 $500 

Total  $26,860 

 
Estimated labour costs from the Provider during the initial outlay are listed in the table below.  Note 
that the cost of customisation could vary greatly depending on the amount of integration to the control 
system at the facility where the debarker is installed. 
 

Service from Provider (initial costs) Hours Cost 

Visit Customer, measure and select installation site 6 $1,080 

Procure, assemble and configure kit 20 $3,600 

Initial phase of commissioning 16 $2,880 

Customisation (minor mods) specific to Customer’s requirements 24 $4,320 

Final phase of commissioning 16 $2,880 

Total 82 $14,760 
 

Initial internal outlay costs 

Each installation incurs internal costs to the Customer.  The Customer will have to build a tunnel and 
install brackets and wiring.  The internal costs have been estimated as $8,000.  A breakdown of the 
internal cost estimate is shown below. 
 
Internal outlay costs for hardware are estimated to be $2,000 as described in the following table. 
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Hardware supplied by Customer Unit cost Cost 

Steel $1,500 $1,500 

Electrical cable $300 $300 

Conduit, fittings, and fasteners $200 $200 

Total  $2,000 

 
Initial internal labour costs are estimated to be just over $6,000 as shown in the following table. 
 

Service from Customer (initial costs) Hours Cost 

Mechanical design to prepare for installation 12 $1,200 

Build/modifications to prepare for installation 24 $2,400 

Install kit and wire up and connect to power 14 $1,400 

Interface to control systems of debarking facility 8 $800 

Verification of commissioning 5 $500 

Total 63 $6,300 
 

External running costs 

In addition to the initial outlay, there will be costs to run and maintain the bark detection system.  
Since this is a new type of system, it is probable that the requirements and the system will evolve 
over time.  It is difficult to predict what new requirements will be imposed and how many changes 
will be required.  For this analysis, it has been assumed that twelve man-weeks of ongoing 
development per annum will be required.  Amortised over six installations, this equates to two man-
weeks of labour per year per installation for system development and updates.  This is likely to be 
greater in the initial stages and to reduce over time.  To cover these costs, the Provider could offer 
a service contract or an hourly rate or some other arrangement, but the details of the contract are 
not important for the NPV calculations. 
 
The external running costs in terms of labour are estimated to be: 
 

Running costs for services from Provider Hours Annual cost 

Labour for repairs (estimate 10 days per year) 80 $14,400.00 

Ongoing development (estimate 10 days per year) 80 $14,400.00 

Total 160 $28,800.00 

 
If an additional $2,200 allowance per annum is make for external hardware costs, this results in an 
estimate of annual external running costs of around $31,000. 

Internal running costs 

Ongoing internal costs (running costs) include, cleaning the camera glass and the lights, maintaining 
the infrastructure around the installation and the cost of electricity.  These costs are estimated to 
total around $4,000 per annum.  A breakdown is presented below. 
 

Internal running costs per annum (Labour) Hours  Annual Cost 

Cleaning glass and lights (allow 15 minutes per week) 12.5 $1,250.00 

Maintenance (allow 15 minutes per week) 12.5 $1,250.00 

Total 25 $2,500.00 

 
Electricity is an additional cost.  Total power usage is estimated at 1 kiloWatt if LED lamps are used.  
If the plant runs 12 hours per day for 40 weeks per year at 21 cents per kW-hr, the cost for energy 
will be around $700 per annum.  Another $800 per annum is estimated for miscellaneous hardware 
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and consumables.  So, the internal running cost is estimated to total around $4,000 per annum. 
Therefore, total running costs are estimated to be $35,000 per annum. 
 
From the information above, the total cost of ownership is estimated to be an initial outlay of $50,000 
and annual costs of $35,000 per annum. 

Calculation of estimated benefits 

The benefits of the system are in terms of mitigating the risk of possible future problems with access 
to China due to problems with phytosanitary control.  A bark detection system is expected to reduce 
the risk of a situation occurring such that there is a stipulation from China that debarking is not 
sufficient, and that fumigation be required for export logs.  Estimating the probability of this 
occurrence is not possible based on historic data as the event has never occurred.  Therefore, expert 
elicitation was used to estimate the probability of this scenario to be 10 percent if no intervention 
were taken.  It is assumed that the bark detection system would at least halve this risk, therefore: 
 
 p = 0.05, where p is the probability of realising the benefit. 
 
If debarking were to be deemed inadequate as a phytosanitary treatment, the alternatives would be 
to ship logs only as under-deck cargo or to fumigate above-deck logs on land with full recapture.  
Genera Biosecurity (2020) estimated that using only under-deck cargo would result in “an additional 
NZ$18.37 per cubic metre” of cost.  Brown (2024) estimated that the cost of fumigation with full 
recapture would be $12.00 per cubic metre. The lower cost option of full recapture is assumed so: 
 
 C = 12 dollars per cubic metre 
 
Note that there are other options for fumigation of logs stored below-deck. 
 
Figure 3 of Genera Biosecurity (2020) shows that, in 2018, 17.7 percent of fumigated export logs 
were treated with fumigation on shore, indicating that they were most likely going to be stored above 
deck, so 
 
 q_1 = 0.177, is assumed to be the proportion of logs that would be stored above deck. 
 
KPP processes 1.2 million tonnes per year so, using this number as an example, it is assumed that 
  
 V = 1,200,000 cubic metres per annum 
 
Around 33 million cubic metres of logs were harvested in 2017 (Genera Biosecurity, 2020) and 20 
million cubic metres were exported.  This is 61 percent so 
 
 q_2 = 0.61, is assumed as a typical export percentage. 
 
So, the annual expected benefit B_e for this example is: 
 
  B_e  = C.V.q_1.q_2.p 
 = 12 x 1,200,000 x 0.177 x 0.61 x 0.05 
 = $78,000 per annum. 

 Economic metrics 

Net Present Value 

Based on the assumptions and the numbers presented so far, the NPV was calculated for a horizon 
of 5 years to be around $94,000.   
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Payback period 

The payback period was estimated to be under one year for the example presented above. 

Return on investment. 

The return on investment (ROI) is the ratio of the sum of the net benefits and the costs.  From the 
spreadsheet, it was estimated that: 
 
ROI = $94,000/$193,000 
        = 0.49, 
 
or 49 percent. 

Break even value of p 

The value of p is the probability that the intervention will prevent debarking being deemed 
unacceptable as a phytosanitary treatment.  There is a lot of uncertainty around this number, but it 
was assumed to be 5 percent in the analysis above.   
 
The break-even value of p occurs when the NPV is zero.  This was found to occur for p < 0.035.  
This means that, if the intervention can reduce the probability of debarking being deemed 
unacceptable by more than 3.5 percent in absolute terms, the NPV is positive for the scenario 
considered above. 

 

DISCUSSION 

The business case for the intervention was good based on the assumptions corresponding to the 
hypothetical example presented in this document.  These assumptions were considered reasonable, 
but they will be different for different debarkers. 
 
Only one intervention was considered; the implementation of a bark-detection tool.  There may be 
other possible interventions.  The possibilities for alternative interventions are likely to be different 
for different facilities. 
 
One assumption that may not be correct in certain cases is that the infrastructure for dealing with 
logs with excessive bark is already in place.  In the example case presented here, it was assumed 
that there was no penalty for segregating logs.  This means that logs with excessive bark could be 
sold, for example, to a non-export customer without a financial penalty.  This assumption is unlikely 
to be true for a facility at a port where all the logs are for export.  Similarly, a smaller or more 
specialised facility may not have existing procedures and facilities to segregate logs into different 
categories.  Each debarker will have its own unique considerations and the economic analysis 
presented here is an example that can be refined based on each customer’s requirements and 
circumstances. 
 
The business case will be weaker for smaller facilities as the cost of the system is largely 
independent of volume but the benefits scale with volume. 
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CONCLUSIONS 

• A business case was presented for the installation of a bark-detection system. 
 

• A hypothetical example debarker was used and the NPV was positive for the example case. 
 

• The benefit of the system was in terms of an improvement in quality control of debarking 
operations.  This improvement in quality control is to reduce the risk that debarking will be 
deemed inadequate as a phytosanitary treatment for logs exported to China from New 
Zealand. 
 

• If debarking were to be deemed inadequate for phytosanitary purposes, fumigation with full 
recapture would probably be required for logs stored above-deck.  This would add cost and 
these costs were estimated using certain assumptions. 
 

• A spreadsheet was developed so that the business case may be assessed for different 
facilities. 
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