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PART A  

 

Section 1: Executive Summary 

 
 
The Australian Sugar Industry is faced with a long term trend of reducing value of production and 
increasing input costs. The industry has rapidly adopted guidance technology based on global 
positioning systems (GPS). There is an increasing use of yield monitors with many growers recently 
obtaining the ability to differentially treat their fields, due primarily to ‘Reef Rescue’ funding and the 
purchase of variable rate controllers. 
 
The benefits of these technologies are however severely constrained by the lack of skills and support 
services that assist farmers in applying these technologies to their situations. Training in the 
fundamentals of PA is an important step in initiating improved and consistent understanding of PA. 
Therefore, this project has developed and delivered a number of PA training packages and workshops 
during the first half of the project across different sugarcane growing regions in Queensland. Positive 
feedback was received from the attendants. 
 
To add value to the training component, this project has also developed a framework to ensure high 
levels of productivity, profitability and product quality are achieved, with the least chance of failure, 
in the implementation of both PA and associated technologies. The PA training workshops were used 
as a vehicle to promote the framework component of the project. Input from the most interested 
growers in these sessions were used to help develop the framework. 
 
A preliminary study was carried out as part of a previous MSc Thesis through Wageningen University, 
The Netherlands. The main objective of that study was to identify the main productivity constraints 
found in the Australian sugar industry and how they would fit into a HACCP-based framework to allow 
for a systematic control of these constraints. These constraints were identified through a series of four 
questionnaires aimed at addressing three of the HACCP steps: (1) to identify the key factors driving 
sugarcane productivity, (2) to identify the key stages for monitoring them and (3) to establish limits to 
these key factors. 
 

 The first questionnaire listed 48 productivity issues. On a five-point scale, the issues had to be 
scored according to severity (how severely do these issues affect productivity) and frequency 
(how often do they occur). 

 The second questionnaire listed the 10 highest scoring issues from Q1. Risk factors were 
suggested for each issue (what specific problem contributed to the issue). 

 The third questionnaire listed the risk factors gathered from Q2. Again, they were scored on a 
five-point scale according to severity and frequency. 

 The last questionnaire listed the 10 most important risk factors found in the third 
questionnaire, and values or limits where suggested according to when the risk factors were 
considered a problem. 

 
The questionnaire phase required prolonged engagement with participants, often as one-on-one 
interactions.  This was sometimes problematic. A different approach using focus groups to identify the 
main productivity constraints in the sugar industry was the preferred method used in the later stages 
of the project. This approach provided additional data and validated the questionnaires’ findings. 
There were five focus group sessions held with growers and advisers in Childers, Mackay, Burdekin, 
Ingham and Gordonvale. Some regions were visited multiple times. A total of 17 participants attended 
these sessions. 
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Comparing the results, the productivity constraints found during the focus group sessions align 
perfectly with those found with the questionnaires, even in order of importance. The key drivers 
common to most sugarcane production areas in Queensland are: 
1. Harvest, being mentioned in all locations. 

2. Water management (too much / too little) was mentioned in 4 out of 5 locations. 

3. Soil health and nutrient related issues were mentioned in 4 out of 5 locations. 

4. Weeds, Pests and Diseases related issues were mentioned in only two locations. 
 
Following these results, a number of experts in these different areas were interviewed to populate the 
remaining steps of the HACCP process: setting up limits for the constraints (e.g. max. speed of extractor 
fan, minimum moisture content of the soil), identifying the monitoring technologies available to 
control those limits, and establishing corrective measures when occurrences were outsides of the 
established limits. 
 
In order to effectively extend this framework to the industry, it was thought necessary to develop a 
tool to guide the users through the different steps. Therefore, a smartphone application was created 
and made available for iPad (iOS machines) and web-based (http://ptest.nceastg.usq.edu.au/). Several 
meetings were organised with industry experts and advisers to promote this tool and gauge interest 
in adoption as a management tool. With mixed reactions, feedback suggests that it might be a useful 
tool to train new advisers in the main productivity constraints to be found in a region and as an auditing 
tool to identify the performance of different farms, especially for the biggest growers. 
 
All the resources arising from this project have been stored and made public in a dedicated website 
hosted on USQ’s servers (http://nca013.nceaprd.usq.edu.au/), ensuring that the materials are 
available well after the project concludes. 
 
 

Section 2: Background 

 
 
Detailed background information relating to this proposal is provided in the Milestone and Final Reports for 
SRDC projects CSE022, BPS001, CSE018, NCA009, BSS345 and in the SRDC Technical Report 3/2007 - "Precision 
agriculture options for the Australian Sugarcane Industry." These projects highlighted that: 

• GPS guidance is common across the industry with associated infrastructure increasingly available; 
• There has been considerable investment in yield monitoring equipment (only recently been 
validated) 
• Many growers have recently obtained the ability to differentially treat their fields, due primarily to 
‘Reef Rescue’ funding and the purchase of variable rate controllers, without having a clear idea of 
where in the paddock, if at all, the variable inputs should be applied. In fact BPS001 stated that 
regarding VRT, "the cart has been put before the horse”. 
  

http://ptest.nceastg.usq.edu.au/
http://nca013.nceaprd.usq.edu.au/
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This somewhat ad hoc approach has resulted in technologies being adopted before the underpinning science is 
in place. There is also the issue of lack of protocols and a common understanding amongst users, resulting in 
actions which may be inappropriate for their applications. This situation is contributing to a lack of 
understanding of how to gain the best advantage of the potential of PA. There is also a lost opportunity of better 
utilisation of inputs and the associated environmental benefits. In the worst case scenario, this approach may 
lead to further reluctance to adopt the concept of PA. 
 
The key recommendations from the above mentioned projects indicate that; 
 

• Farmers lack awareness of the wider possibilities that PA offers and that specialised training in new 
farming practices is needed to allow them to capitalise more fully on their investments (BPS001). 
• Surveys conducted as part of the PA regional meeting (CSE022 Nov 11, BSS345) indicated there is a 
disparity in knowledge/understanding/uptake of PA and associated technologies across the sugar 
industry. 
• Training and extension support in PA data acquisition, management and analysis should be 
developed and provided to leading growers and consultants (CSE018)." 
• Facilitation of capacity building of PA skills is required viz. data acquisition, management and analysis 
through appropriate training of committed industry research personnel (BB345). 
• The development of industry PA-user groups need to be fostered, as well as the facilitation of up-
skilling of growers and consultants in PA.  This will allow growers access to up-to-date independent 
information and prevent other growers making the same mistakes as early adopters. This will be one 
of the keys to successful adoption of PA. 

 
It was with the above recommendations in mind that project NCA013 was formulated.  The initial training phase 
of the project allowed the development and delivery of PA training materials, with the second phase of the 
project consisting of the framework development.  The aim of the framework component was to allow 
technologies to be evaluated prior to implementation on farm, allowing hurdles to adoption to be anticipated 
and acted on prevent the technology being implemented before the science is understood (as was the case with 
yield monitoring and currently occurring with VRT).  
 
The second phase of the project was based on the HACCP (Hazard Analysis and Critical Control Point) framework, 
a science-based systematic approach that identifies, in a process, hazards and measures for their control.  It was 
hoped that the HACCP approach would increase the profitability and sustainability in sugar cropping enterprises 
by making optimum use of technologies and resources and provide the evidence for sustainable production.  
Although this has not been fully realised, the HACCP approach makes better use of manpower as it identifies 
the "must do" processes that have a substantial impact on the success of an enterprise, thus allowing the 
managers to prioritise and concentrate on these tasks.   
 
The initial aim was that the framework would be a farmer tool.  During the development and delivery, more 
positive feedback was received from corporate farms and technology savvy younger farmers (further details in 
Section 3, 3.4 Framework delivery). 
 

  



 

Page 8  Sugar Research Australia- Research Funding Unit- Research Project Final Report 

 

Section 3: Outputs and Achievement of Project Objectives  

Project objectives, methodology, results and discussion 

 

As stated in the original proposal, this project aimed to: 

1. Develop fundamental PA training and resources. 

2. Pilot the delivery of PA training to ensure a consistent and fundamental level of knowledge across 

agronomists and advisors within the regions selected. 

3. Develop a Hazard Analysis and Critical Control Point (HACCP) based framework for implementing 

precision technologies within the sugar industry. 

4. Implement the HACCP-based framework to focus on the key factors that are driving sugar cane 

production, monitor them and ensure that the correct management is in place to optimise the 

productivity and profitability of the Australian sugar industry. 

5. Develop a package of resource materials covering both the basis of PA and the adoption 

framework in CD and/or web-hosted format. These legacy materials will ensure growers and 

advisors have a methodical way to apply precision technologies to optimise production and have 

the ability to access this material long past the completion of this project. 

 

1. Development of PA fundamental training and resources. 
 

A large compendium of PA materials has been collected during the development of an undergraduate 

course delivered at USQ: Precision and Smart Technologies in Agriculture. These resources, along with sugar 

specific materials developed as part of project CSE022, have been utilised to develop the training materials 

during this project. 

 

The PA training resources have been stored and are accessible on the NCA013 project website (Project 

objective #5: http://nca013.nceaprd.usq.edu.au/). 

 

2. Pilot the delivery of PA training to ensure a consistent and fundamental level of 
knowledge across agronomists and advisors within the regions selected. 

 
PA training workshops were organized throughout 2013 across several selected regions (Burdekin 25th June, 

Mackay 19th November, Gordonvale 22th November (Figure 1) and Childers 5th December). 

 
Participants: 
- Burdekin:     8 
- Mackay:   24 
- Gordonvale: 19 
- Childers:   25 
- Total:  76 

 

http://nca013.nceaprd.usq.edu.au/
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Figure 1. Participants in Gordonvale PA training session (22/11/2013) 

Further details can be found in the Milestone Report 4 (Appendix 3). 
 
As part of the training sessions, an entry survey was completed to gauge the level of understanding of 
PA and technology adoption (Figure 2). This was then compared to the results of the exit survey (Figure 
3) that formed part of the last milestone report (#8) (Appendix 7), which was conducted via email. 
Additional information on the surveys’ results can be found in Appendix 17 NCA013 PA Survey Results. 
 
 

 
Figure 2. 2013 Entry survey results 
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Figure 3. 2015 Exit survey results 

 
The following provide a summary of the trends noted via the surveys:  
 
Guidance on planter: Most of the respondents already use this technology. There is little difference in 
the results from 2013 to 2015. 
Guidance on harvester: Only about half of the respondents uses this technology. There is significant 
interest in adopting this technology, although there is also an important number of respondents who 
show no interest. 
Guidance on haulout: Very few respondents use this technology even though it has been identified in 
this project as a very important technology. Of concern is the indication that there is little interest in 
adopting it. 
Guidance on spray rig: There was clear improvement in the adoption of this technology from 2013 to 
2015. Those respondents with no interest in adopting it are a minority. 
Yield monitoring: This technology has limited adoption so far, but the number of respondents showing 
interest in adopting it in the next few years is very large, indicating a great potential. 
Electronic consignment: This technology also has very limited adoption, but there is a modest interest 
in adopting it in the near future. 
Imagery of your crops: Similarly to yield monitoring, there is little adoption of this technology but great 
interest in adopting it. Little differences between 2013 and 2015 results.  
Yield monitoring in break crops: Very limited adoption. About half of the respondents show no interest 
in adopting it. Similar results between 2013 and 2015. 
Soil sampling and logging location with GPS: There is a fair adoption so far and interest in adopting it 
in the future. 
EC/EM soil mapping: Not many adopters so far but interest in future adoption is high. 
Variable rate fertilising: Adoption rates are low at the moment but shows great future potential due 
to the interest of respondents. 
Variable rate pesticide applications: Similar to fertilising, currently low adoption but great interest in 
the near future. 
Variable rate irrigation: Unlikely to be adopted.  
Elevation mapping: Slight increase in adoption since 2013. Overall a sought after technology. 
Laser levelling: Adoption is widespread, with minimal respondents not interested. 
Weedseeker/ Greenseeker/ Weedit sensors: Minimal adoption. About half of the respondents are not 
interested. 
N sensors: Also about half the respondents show no interest. 
CCS mapping: About half the respondents show no interest. 
Unmanned aerial vehicles: About half the respondents show no interest. 
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Autonomous vehicles: More than half the respondents show no interest. 
Apps to record data: Adoption of this technology has increased rapidly since 2013 and there are a 
significant amount of respondents interested in adopting it in the near future. 
 
In addition, these training sessions were used to promote the HACCP component of the project, 
detailed below. 
 

3. Develop a Hazard Analysis and Critical Control Point (HACCP) based framework 
for implementing precision technologies within the sugar industry. 

 
In order for this framework to be implemented as part of the management by the sugar industry, it 
was considered necessary to develop a tool to (1) promote its adoption by as many growers/advisers 
as possible and (2) assist/guide in the implementation process. Through previous expert consultation, 
it was thought that a smartphone application would be the ideal vehicle to achieve this, as this type of 
platform offers a good chance for widespread adoption and it increasingly popular. Currently nearly 
all mobile phones are smartphones that are capable of running such applications. However, a skills 
assessment of the knowledge of this technology amongst the grower community was needed to gauge 
the potential implementation. 
 
Two approaches have been used to gather this information. First, a survey was carried out as part of 
the focus group meetings held in March 2014. The survey format is attached as Appendix 16. 
 

3.1 Focus group survey 
Figure 3 and Figure 4 show the level of internet literacy of the focus group participants. The vast 
majority of participants either use the Internet often or very often. Most participants also have an 
adequate knowledge level, although some participants declared a less than desirable level. However, 
during the meetings it was mentioned that many growers have not integrated the internet into their 
personal or business activities (around 50% in some areas). 
 

 
Figure 4. Frequency of use for The Internet (1-Not at all; 10-constantly) 
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Figure 5. Internet user level (1-beginner; 10-expert) 

 
Figure 6 and Figure 7 show that the use of smartphones ranges from no use at all to constant usage. 
This is a surprising finding as the participant in Mackay suggested that nowadays every farmer is given 
a smartphone from their carrier. In addition, the results obtained so far, indicate that the smartphone 
user level seems to be below a desirable level. It is expected that these results will vary enormously 
depending on the type of grower targeted. In the case of this project, it is likely that the growers who 
show an interest in the new technologies will have a better knowledge on these devices. 
 
Surprisingly, given the above mentioned trends, GIS software is used by a reasonable number of people, 
which is a positive finding. 
 
 
 

 
Figure 6. Frequency of use of smartphones (1-Not at all; 10-constantly) 
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Figure 7. Smartphone competency level (1-beginner; 10-expert) 

 
Figure 8. Use of Geographical Information Systems for on-farm decisions (1-Not at all; 10-constantly) 

 

3.2 Online survey 
Online surveying was another approach used to understand the industry’s position regarding the use 
of basic technologies (e.g. computers, internet, smartphones, and software packages) and PA 
technologies.  This was undertaken within project CSE022 as part of a larger final survey on PA. CSE022 
was a joint project between NCEA, CSIRO and SRA. Some of the survey questions (for NCA013) were 
incorporated in that survey for comparison to the previous results with those obtained from the focus 
groups sessions held in March 2014. Figure 9 shows the frequency of use of several basic technologies 
in the running of their business. This is directly related to our survey results shown above and offered 
a great opportunity to access a wider pool of participants. Around 300 responses were obtained, which 
represents a reasonably sized sample of the grower community. 
 

0

1

2

3

4

1 2 3 4 5 6 7 8 9 10

What is your smartphone user level?

0

1

2

3

4

1 2 3 4 5 6 7 8 9 10

Do you use GIS software for on-farm decisions?



 

Page 14  Sugar Research Australia- Research Funding Unit- Research Project Final Report 

 
Figure 9. CSE022 survey on technology use 

The computer and internet usage in Figure 9 are fairly similar, mainly due to the fact that nowadays 
they can be assumed to be directly linked. Most participants use them at least once per day (62%) or 
once per week (27.5%), which equates to about 90% of the total. This aligns with our focus group 
results (13 out of 15 scored frequency of 7 or more). The smartphone use, according to Figure 9, shows 
that a majority of growers use it every day (44%) or at least once per week (12%) for functions other 
than phone calls. However, it is of particular concern that 36% of the respondents declare to never use 
it. These results are slightly better than those determined during the focus group sessions (Figure 6 
and Figure 7) where nearly half of participants declared to use it somewhat regularly but the majority 
had a low user level. 
 
Farm management software usage showed lower usage i.e. 56% never use it and only 19% use it 
regularly. Approximately 44% of participants use accounting software regularly for the running of their 
business, a better proportion than those using management software, with 26% not using any type of 
accounting software. 
 
Less than 15% of respondents indicated that they use GIS/mapping software. Results from the focus 
group meetings (Figure 8) showed that use of GIS software for on-farm decisions was low but slightly 
better than that usage indicated by the on-line survey This probably reflects the more progressive 
participants in the group meetings. 
 

3.3 HACCP-based framework layout 
The HACCP-based framework was designed as a two-step process. The first step required the 
configuration of the HACCP steps and the second step ensured that the information was used to create 
a summary table.  
 
The following provides a description on this process: 
 
To configure the first step, there is a central node from which all the identified constraints arise. It is 
recommended, and is more useful to preload an existing project available at the NCA013 project 
website (http://nca013.nceaprd.usq.edu.au/) and apply appropriate changes to suit a particular farm. 
However, it is also possible to start a new project and configure all the steps from beginning. The 
purpose of the pre-existing projects is to provide the user with a clearer idea on how to address the 
HACCP steps, as well as save time in the configuration phase since many constraints will be common 
to many typical situations. 
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On the left hand side of the screen is a legend box showing the shape and colour of the different nodes, 
representing the different HACCP steps.  
 
From the original node, adding a new node for the first HACCP step (define productivity constraint) 
will prompt a drop-down list with suggestions of productivity constraints for the user to choose from. 
The user can choose as many as needed and can add additional constraints as required. From each 
node, a continuing node can be added to follow all the relevant steps within a given system. This will 
ensure that the user follows all the steps required. The last node, ‘Source’, is meant to link online 
resources covering relevant BMP guides. Entering a web address in that node will provide a hyperlink 
in the summary table. 
 
Each individual productivity issue can be edited by selecting the relevant node. For example, the 
maintenance of the harvester blades can be established as a weekly need or after a determined 
number of hours of work, etc. Then, whenever the maintenance is carried out, it should be entered 
into a logbook. This will determine if the maintenance is being done according to the desired schedule. 
In addition, this can also be used to keep an accurate record of the task. 
 
Once the configuration stage is completed, the project must be saved. It can then be selected in the 
main screen and loaded. With the information provided in the configuration screen, the application 
will create a summary table. This summary table is the output of the tool and can be used by extension 
officers/advisers to discuss farm performance with growers. It can be easily shared by creating a PDF 
file of the table (internet connection required). Alternatively, it can also be shared with other 
computers by exporting the code from the main screen and sending it via email. The code can then be 
imported in electronic form by pasting the code into the application’s importing tool. In addition, the 
‘graphic’ view allows the option to save a JPEG image file showing the relationships between the 
different nodes. 
 
The HACCP tool can be accessed online for use on PCs, or downloaded from the App Store (iOS 
machines) for use on iPhones or iPads. 
 
 

3.4 HACCP framework delivery 
The HACCP-based framework was delivered to the industry though personal interaction and 
electronically to promote its adoption and gauge interest, weaknesses and strengths. 
 
Originally, the framework was going to be delivered to individual growers. However, as the project 
developed it became apparent that it would be much more suitable and increase its chances of success 
if targeted to grower groups, productivity boards and advisers. Therefore, in this delivery stage we 
targeted these groups instead of growers. 
 
On 23 June 2015 a meeting was held with Gerard Puglisi, Farmer and representative of the NextGen 
grower group, on his farm near Mossman in Far North Queensland. The following provide a summary 
of that meeting: 

- Gerard mentioned the cost of adoption as one of the main constraints for adoption of 
technologies. 

- Discussion around how the HACCP approach to PA comes 6-7 years ahead of its time and 
implementation would be slow, difficult, and limited to very few progressive growers. 

- Promotion of new technologies on family-owned farms is through education via the 
younger generations. 

- According to Gerard, the implementation/promotion of a framework such as the one 
studied in this project could potentially be a deterrent towards PA rather than 
encouragement of adoption. The reason for this is the seemingly ‘big-stick’ approach. This 
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is important to take into account in future presentations in order to avoid 
misunderstandings and counter-productive effects. 

- With Gerard’s support, a presentation is planned for the Next Gen grower group event in 
Brisbane after the end of the crushing season. 

 
On 24 June 2015 a meeting was held at the premises of the Burdekin Productivity Services (BPS) in Ayr. 
Rob Milla and Tiffany Hunt participated. The following is a summary of issues identified at that 
meeting: 

- BPS agreed with the statements of Gerard Puglisi that they would probably not use the 
HACCP framework to encourage growers to improve their farming practices. 

- Rob suggested that advisers already go through this process in their minds and felt that it 
would not bring any added benefits. 

- Rob suggested that contact be made with the CANEGROWERS BMP project manager. The 
HACCP framework appears to have many similarities with the BMP program. 

- Rob and Tiffany agreed to demonstrate the online version of the tool to other BPS staff. 
 
On July 6th a meeting was held at the Canegrowers office in Maryborough. Barry Callow and Andrew 
Dougall (MSF) attended. To date, this has been the most fruitful meeting due to the interest shown by 
MSF in being involved in the implementation, as detailed below. Highlights of this meeting include: 

- Similarly to the previous meetings, they said they would not use it to encourage the 
adoption of technologies by growers. 

- However, they thought that it would be an ideal tool for corporate farms to use as an audit 
tool. 

- In this regard, Andrew suggested that the framework be used to audit MSF’s corporate 
farming system. At the end of July 2015, a Mitr Phol Sugar Corp Ltd. (parent company of 
MSF) representative from Thailand, Thirawat Phetkrai, began a three month visit to 
Australia for the purpose of auditing MSF’s farming system, to learn about the farming 
system and to suggest improvements. In Andrew’s words: ‘We believe that your 
framework would be ideally suited to this process‘. Meetings are being organized to 
present the framework and tool to Mr. Phetkrai, who is expected to use it for his auditing 
task and provide MSF with improvements to their farming system across their extensive 
holdings. 

- Since MSF grows sugar cane in different regions in Queensland, the outcome of this 
auditing will provide valuable information for MSF and for further implementation of the 
framework. 

 
Meetings with Mr. Thirawat Phetkrai, Andrew Dougall, Trevor Crook and other MSF representatives 
were held on 28 and 29 July 2015 in Maryborough. On the 28th of July the framework tool was 
presented to MSF representatives, including the delegation from Thailand, and on the 29th an actual 
demonstration was carried out to train the Thai representatives on the implementation of the tool. 
Their primary aim is to audit their farming operations across the different regions.  The HACCP 
framework will be used to identify areas of improvement and simultaneously serve as a learning 
exercise for the Thai representatives to learn about the Australian sugar industry in general and MSF 
operations in particular. That knowledge will be then be used in Thailand in their respective areas. 
 

4. Implementation of the HACCP based framework to focus on the key factors that 
are driving sugar cane production, monitor them and assure the correct 
management is in order to optimise production and profit of the Australian sugar 
industry. 

 
Meetings with MSF took place in July 2015 to introduce the framework and tool. Interest was shown 
to implement the framework as an auditing tool across their different growing regions. Two Mitr Phol 
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representatives came to Australia in early August 2015 to undertake the auditing of MSF’s growing 
operations and learn about the Australian Sugar Industry. The framework and tool were introduced 
with the intention of using it for both learning about the Australian industry as well as audit the farm 
operations. Given the short time period since this development, there have been no updates on the 
success of implementing the tool for their purposes. However, it has shown that the framework can 
be of benefit as a teaching tool to understand the productivity constraints in a different industry or 
different growing regions. 
 
Case studies from expert input can be found in Appendix 8. 

5. Production of a package of resource materials covering both the basis of PA and 
the adoption framework in CD and/or web-hosted format. These legacy 
materials will ensure growers and advisors have a methodical way to apply 
precision technologies to optimise production and be able to be used long past 
the completion of this project. 

 
All the resources arising from this project have been stored and made publically available through a 
dedicated website hosted on USQ’s servers.  This ensures that the materials will be available well after 
the conclusion of the project. The website address is http://nca013.nceaprd.usq.edu.au/. The choice 
of a website provides the most efficient and cost-effective way to deliver the framework tool and 
educational resources to large audiences and ensures the information will be available long after the 
project has ceased. 
 
The website includes: 

 A “Home” tab, with a general introduction about the contents of the website and some of the 
mind maps developed during the HACCP framework. 

 A “HACCP Tool” tab, with some background information on the framework’s principles, online 
links to the tool and the codes for case studies to be imported into the tool. 

 A “PA Resources” tab with a list of Precision Agriculture learning materials. These include: 
o Research papers developed during the NCA013 project as well as other PA projects. 
o PowerPoint presentations used during the PA training component of the project. 
o Recorded lectures (mp4 format) on USQ’s PA course. 

 A “Contact” tab, with the contact details of the project team. 
 
Screenshots of these steps can be found on Appendix 9. 
 
In addition, the HACCP tool can also be downloaded from the App Store for iPads. Search keyword: 
‘risk manager’. 

 

 

Section 4: Outputs and Outcomes  

 

List of Outputs: 
- PA training resources 

- CaneClip on Sugar Cane Yield Monitoring (http://www.youtube.com/watch?v=mFQAY4fUdY) 

- Workshops: 

o PA training workshops in 2013 (Burdekin 25th June, Mackay 19th November, Gordonvale 22th 

November, Childers 5th December). 

o PA adoption surveys 

o HACCP focus groups sessions March 2014 

http://nca013.nceaprd.usq.edu.au/
http://www.youtube.com/watch?v=mFQAY4fUdY
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o HACCP delivery June/July 2015 

- Knowledge: 

o 2012 MSc Thesis at Wageningen University (Appendix 10) 

o 2014 ASSCT poster (Appendix 11) 

o Paper submitted at Precision Agriculture Journal. Pending (Appendix 12) 

o 2015 ASSCT paper (Appendix 13) 

o International Sugar Journal paper (Appendix 14) 

o 2015 ISSCT workshop oral presentation (Appendix 15) 

o Survey results (Appendix 17) 

- Website: NCA013 website (http://nca013.nceaprd.usq.edu.au/) 

- Technology: HACCP tool for online PCs and iPads. (http://ptest.nceastg.usq.edu.au/) 

 

List of Outcomes: 
- Implementation of the HACCP framework as an auditing tool for MSF, as well as a training exercise for the 

Thai representatives to undertake the task. 

- Implemented at the South African Sugarcane Research Institute (SASRI). Identification of the productivity 

constraints and research gaps needed to complete the framework in a precise manner. 

 

Section 5: Intellectual Property (IP) and Confidentiality 

None 
 

 

Section 6: Industry Communication and Adoption of Outputs 

- Key messages from the project include the identification of key productivity constraints in the sugar industry 

and the development of a framework to methodically monitor these constraints. This has been 

communicated on 28 April 2014 at the ASSCT conference in a poster (Appendix 11), in a paper submitted to 

Precision Agriculture Journal (pending) (Appendix 12), at the 2015 ASSCT conference as a paper (Appendix 

13), in a paper at the International Sugar Journal (Appendix 14) and at the 2015 ISSCT Agricultural 

engineering, agronomy and extension workshop as an oral presentation (Appendix 15). 

- Other key messages are the current state of technology adoption and skill of the sugar industry, identified 

through questionnaires and available in Appendix 17 

- The framework has been used by Maryborough Sugar Factory as an auditing tool to track the performance 

of their operations across their extensive holdings. It has also been used as a learning tool for Thai 

representatives from Mitr Phol that were assigned the auditing task. In addition, the framework has also 

been used at the South African Sugarcane Research Institute (SASRI) to identify the key productivity 

constraints in the South African sugar industry, prompting number of knowledge gaps that need to be 

researched. 

- To further disseminate the framework, the NextGen group will hold an annual meeting in Brisbane in 

November/December 2015. The opportunity to present the framework to this younger generation of 

growers will be explored. In addition, Matt Kealley has been contacted through the BMP Smartcane initiative. 

Contact has been established and a meeting will be arranged. 

 

 

 

 

http://nca013.nceaprd.usq.edu.au/
http://ptest.nceastg.usq.edu.au/
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Section 7: Environmental Impact 

 
None 

 

Section 8: Recommendations and Future Industry Needs 

 
Individual growers are unlikely to implement this framework and tool into their farm management system. The 
initial approach was quickly changed to target extension officers and productivity boards as the most likely 
candidates to implement this new approach to farm management and encourage the adoption of technologies 
as a necessary requirement to accurately monitor the identified constraints. 
 
The feedback from extension officers and productivity boards has been mixed. Some productivity boards felt 
that there are other issues preventing adoption of technologies that this framework would not address, namely 
the grower’s age, short term business horizons and reluctance to change. This poses complex situations and very 
difficult solutions. Further training and education on the use and benefits of technologies to improve farm 
productivity would be required. In most cases, the younger generations are the best vehicle to introduce new 
farming practices and technologies. 
 
The framework and tool developed in this project is more likely to be of benefit to larger growers who have the 
finances to invest in new practices and technologies. Such enterprises usually already have a sound management 
strategy in place and can only improve their farm potential through precision technologies. In the case of smaller 
growers, the main benefit from the framework is to identify those areas where the biggest losses can be 
identified. Correction of those productivity constraints will not occur as a result of using advanced technologies 
but from better management practices that can be performed without major investments in technology or 
equipment. 
 
The framework has also been deemed useful as a training tool for extension officers that are new to the industry 
or to a different area and need to understand the constraints taking place in their region. This aspect was also 
very evident during meetings held at the South African Sugarcane Research Institute (SASRI) during the week 
starting 31 August 2015, where important research gaps have been identified through the implementation of 
this framework in the South African industry. 
 
For these reasons, a number of further useful applications from this framework have been identified that were 
not previously considered. 

 

Section 9: Publications  

 

 MSc Thesis publication at Wageningen University, The Netherlands. ‘Application of Critical Control Point 

theory in Precision Agriculture’, 2012. 

 36th ASSCT conference, Gold Coast – Poster. ‘Use of HACCP-like framework for sugarcane production’, 

29 April - 1 May 2014. Gold Coast, Queensland, Australia. 

 Paper submitted to Precision Agriculture Journal. Under review. ‘Development of a methodical 

framework for farmers to engage in the use of Precision Technologies’. 

 37th ASSCT conference, Bundaberg – Paper. Garmendia, A.G., and T.A. Jensen. 2015. An innovative 

framework to implement precision technologies. Proceedings of the Australian Society of Sugar Cane 

Technologists 37, 91-100. 28-30 April 2015. Bundaberg, Queensland, Australia. 

 2015 International Sugar Journal – ‘An innovative framework to implement precision technologies.’ In 

print. 
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 2015 ISSCT workshop – Oral presentation: ‘An innovative framework to implement precision 

technologies’. ISSCT Agricultural Engineering, Agronomy and Extension Workshop. Durban, South Africa 

24-28 August. 


