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Plain English summary 
This project aimed to increase the number and area of trees on farms in configurations that will 
promote increased farm gate profitability. The objective was to demonstrate that trees can be a 
profitable component of farming systems, such that farmers will be keen to establish them based 
on their merits. The intention is that this will lead to a natural scaling up, and avoid the necessity 
for direct government investment in as many tree plantings. The establishment of more trees in 
the landscape will lead to much greater returns of both the public and private benefits of tree 
planting. 

The methods that this project adopted were: 

(1) conducting a review of agroforestry options to better understand the economic and 
biophysical basis for the range of benefits that targeted agroforestry systems can offer 
for farm enterprises, 

(2) Understanding farmer motivations around tree planting, and the barriers to adoption 
through applied social science,  

(3) Experimentation to fill critical gaps, including  
a. understanding the shelter benefits of windbreaks on wind speed, microclimate 

and pasture productivity,  
b. exploring the opportunity for Tasmanian manuka to be used as an agroforestry 

species, and  
c. better understanding the influence of woodland patches on microclimate and 

windspeed 
(4) Integration of biophysical and economic information using the Imagine bioeconomic 

model to bring the multiple benefits of agroforestry systems into a single balance sheet 
to explore the impacts of different configurations, and rotations on the range of benefits 
that accrue to the farm bottom line, focusing on the 4 case study sites in Tasmania 

The project has produced a number of publicly available outputs, including two CSIRO reports, 5 
published papers and more on the way, 3 conference presentations, and 6 fact sheets (see 
Appendix 1.1 for details). In addition to this, we have contributed to at least 7 field days and fora 
on agroforestry with farmers, and established 4 key experiments in the northern and southern 
midlands of Tasmania which have been a nucleus for activity and interest in the project findings 
and implications for farm enterprises.  

We have shown that support for trees amongst farmers is high, with a wide range of benefits 
being recognised, including for shelter, biodiversity, aesthetics, direct economic benefits, 
restoration and a range of other minor benefits. Farmers could be divided into 3 groups – those 
who saw trees as being vital and essential to the farm regardless of cost or economic return, 
those who saw trees as a valuable part of the farming enterprise, and who would be willing to 
plant more trees if the economics stand up, and those who saw trees as not being valuable 
enough to justify the cost and logistics. The largest group of farmers were those who were 
willing to be convinced that trees could pay their way. 

The 4 key experimental sites had a belt of P. radiata on the windward edge of the paddock, 
where we explored the impacts of shelter on microclimate, wind speed, evaporation and pasture 
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productivity. A 15 m tall belt of pine trees at one study site at Cressy in the northern midlands 
effectively sheltered more than half of a 25 ha paddock, reducing windspeed in the sheltered half 
by around 15-25%, reducing evaporation by 15%, and increasing pasture productivity by 30%. 
Across the full 300 m of sheltered paddock area, just the reduced potential for evaporation alone 
was equivalent to more than 20 ML. though it needs to be recognised that actual evaporation 
will be lower than potential because water is not always available on the soil surface for 
evaporation. 

In another key experiment in southern Tasmania we have demonstrated that there is substantial 
potential for Leptospermum scoparium (manuka) to be deployed into agroforestry systems, as it 
can start flowering within the first year after planting, and be fully flowering within 2 years, 
providing a good source of high value honey for beekeepers. Local Tasmanian provenances of 
manuka have high activity levels which has potential to provide a profitable income for farmers. 

The bioeconomic modelling demonstrated that agroforestry systems had a higher return than 
just agriculture alone, or just trees alone. For example, a 25 ha pasture paddock at Cressy with 1 
ha of pine trees planted on the windward edge was predicted to give gross returns of around 
$54,000 over the full 25 year tree rotation, comprising around $14,000 from harvest of the wood 
products, $42,000 from the shelter benefits to livestock and pasture, $3,000 from carbon 
sequestration and around $1,000 from improved amenity value. The internal rate of return on 
the forestry investment was predicted to be around 19%. 

The outputs and engagement with farmers has led to a substantial increase in knowledge and 
awareness of the multiple benefits conveyed by agroforestry systems, and their prospective 
dollar values so that farmers can better account for these values when considering the adoption, 
planning and implementation of agroforestry systems. Several farmers have expressed interest 
in planting more trees as a result of the project outputs. 

We have demonstrated through this project that there are substantial gains to be made for 
farming enterprises that adopt trees in productive and profitable agroforestry systems. Trees 
can make a substantial contribution to the rest of the enterprise if they are suitably located and 
appropriate species are chosen that can provide a return almost from day 1 of the rotation. We 
have shown that trees can improve farm cashflow throughout the rotation, and that the 
traditional way of considering forestry investment, by only focusing on the timber value at 
harvest, only captures a small fraction of the benefits that trees provide, as the majority of the 
benefits are derived from non-timber products and services that trees can provide. 

This research has shown that there are substantial benefits to be gained from integrating trees 
into farming enterprises. More work needs to be done to fully embed trees as a mainstream part 
of farming enterprises, including large scale demonstrations of productive and profitable 
agroforestry systems, and working with more farmers and farm influencers (including 
financiers, insurance agents and agronomists) to demonstrate and quantify the benefits that 
trees can convey, including expanding the accounting to include the suite of natural capital 
benefits, both monetary and non-monetary. 

We would like to acknowledge the contribution of the partners (FWPA, CSIRO, UTas, Private 
Forests Tasmania, Greening Australia, Dairy Australia, Agrifutures Austrlia and Forico) for 
providing the additional resources and enthusiasm to deliver on this project, as well as the 
landholders and farmers with whom we have worked.   
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1 Project rationale and objectives 
Targeted integration of trees into agricultural landscapes through high value agroforestry can 
increase farm gate profits through provision of multiple benefits.  Direct benefits to farmers may 
include higher animal productivity and welfare (including live-weight gain and newborn 
survival) from the wind and sun shelter, provision of floral resources for honeybees, 
sequestration of carbon, and production of biomass/timber resources for direct sale. Indirect 
benefits include improved environmental services, amenity (manifesting partly as higher land 
value), and carbon sequestration. While it is clear that agroforestry systems convey multiple 
benefits, there are still several barriers to adoption that have thus far prevented wide-scale 
uptake, for example the potentially long-term commitment and perception of low returns.  
Furthermore, existing agroforestry projects or environmental plantings that are aimed 
principally at ecosystem restoration or environmental services often have a 1-dimensional 
approach that does not address the potential for multiple benefits and increased enterprise 
profitability that is derived from well-designed and implemented agroforestry systems. 

The novel concept developed here is for high-value modular agroforestry, which can offer direct 
economic benefits, both short and long-term over and above those traditionally associated with 
trees on farms.  For example, well designed agroforestry systems should give economic returns 
soon after establishment, including improved animal production and welfare from the shelter 
benefits, honey production and pollination services from year-round flowering capability, 
Eucalyptus and other essential oils, bioenergy and carbon sequestration. The modular approach 
means that different components of the agroforestry system can be adjusted to target the system 
to particular needs of a given farming enterprise, whether it be shelter for stock survival and live 
weight gain, carbon for sequestration, landscape level water management for NRM benefits, 
floral resources for high quality apiary, energy production, commodity timber, and/or high value 
timber species. 

This project aimed to explore and quantify the potential for high value modular agroforestry 
systems in southern Australia, and provide a pathway to adoption by farmers, through 
developing a convincing and evidence-based case for high value agroforestry, and through 
understanding the farmer motivations and barriers to adoption. Through targeting the right 
trees to the right place and adapting the high value agroforestry systems to different enterprises, 
this project aimed to improve farm-level productivity by at least 10% and increase adoption of 
high value agroforestry systems across much of the agricultural landscapes of Australia. The 
project was delivered through 5 linked objectives as follows: 

1. Conducting a review with a national and international focus to integrate and 
synthesize the current state of knowledge of high value agroforestry systems and the 
likely internal rates of return from different components/modules within high value 
agroforestry systems.  

2. Structured interviews with farmers to understand their barriers to adoption and 
motivations around agroforestry. The farmers to be interviewed will specifically 
represent a range of attitudes towards forestry, from those who have little interest in 
agroforestry, through to those who are proven early adopters. 

3. Data gap filling through a combination of targeted empirical experimentation around 
the competitive and beneficial impacts of trees and agricultural crop/pastures, and 
collation/synthesis of suitable bioeconomic information,  
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4. Bioeconomic model development to suit high value modular agroforestry systems. 
This model will provide a deeper understanding of the natural capital flows and 
economics of tree and cropping rotation systems, and allows users to evaluate 
existing, emerging and prospective crop rotation systems, with or without trees. In 
an agroforestry system, trees can be modelled in belts or blocks, and the interactions 
and edge-effects between crops/pastures and trees are explicitly modelled. 

5. Installation of demonstration sites and development of farmer-friendly extension 
materials to promote farmer engagement and adoption within and beyond the life of 
the project, based on the outcomes from the social research. 
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2 Method and project locations 
The project was conducted through 5 key, linked, activities as follows:  

1.  Use of past experience and existing information to drive a review of the current state of 
knowledge around agroforestry systems, and to guide the data collection. The review was 
structured to highlight both the positive and negative impacts on adjacent agriculture, as 
well as the value and potential cash-flow of the direct and indirect benefits of different 
agroforestry options, and the current knowledge around optimal paddock/farm-level 
strategies and designs for implementing these systems.  

2. Structured interviews were conducted with farmers to understand their barriers to 
adoption and motivations around agroforestry. The farmers who were interviewed were 
chosen to represent a range of attitudes towards forestry, from those who have little 
interest in agroforestry, through to those who are proven early adopters. 

3. Data gap filling through a combination of targeted empirical experimentation around the 
competitive and beneficial impacts of trees and agricultural crop/pastures, and 
collation/synthesis of suitable bioeconomic information,  

4. Bioeconomic model development to suit high value modular agroforestry systems. This 
model provides a deeper understanding of the natural capital flows and economics of tree 
and cropping rotation systems, and allows users to evaluate existing, emerging and 
prospective crop rotation systems, with or without trees. In an agroforestry system, trees 
can be modelled in belts or blocks, and the interactions and edge-effects between 
crops/pastures and trees are explicitly modelled. 

5. Installation of demonstration sites and development of farmer-friendly extension 
materials to promote farmer engagement and adoption within and beyond the life of the 
project, based on the outcomes from the social research. The advantage of this multi-
tiered approach is that it allows existing information and data to be readily incorporated 
into farmer friendly information and tools, while also allowing for identification of gaps in 
knowledge that would give good return on R&D investment. It also provides a mechanism 
for new knowledge to be integrated into the tools and extension materials so that it is 
accessible to farmers, consultants and extension staff beyond the life of the project. 

The 7 field sites were established on 6 farms in the northern and southern midlands, and the 
south-east of Tasmania (Fig. 1). Activities were conducted by the project partners based out of 
Hobart (including CSIRO, Private Forests Tasmania and the University of Tasmania), Launceston 
(Private Forests Tasmania) and Melbourne (CSIRO). While the farms we worked on were 
representative of these areas, the project also sought to engage farmers from across Tasmania, 
as well as in Victoria. The review activities covered and were applicable to the broader 
geographic area of the agricultural areas of southern Australia more generally. 
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Figure 1 – Map showing locations of the 7 key field sites established by the project. 
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3 Project Outcomes 
3.1 Project level achievements 
Project achievements against milestones are shown in Table 3.1.1, while the key findings are 
described below. 

3.1.1 Achievements against KPI’s and milestones 
Activity/KPI Output Achievement 

Activity B1 – Project initiation 

 KPI 1.1 – Confirm the 
engagement of a project 
manager 

Engage a project manager 
for the duration of the 
Activity 

Achieved – project 
manager appointed 

 KPI 1.2 – Provide the agreed 
membership, governance 
arrangements and terms of 
reference for the project 
steering committee 

Establish a project steering 
committee responsible for 
oversight of the Activity. 
The project steering 
committee will agree its 
terms of reference which 
will set out its membership, 
governance arrangements 
and responsibilities 

Achieved – steering 
committee appointed 

 KPI 1.3 – Provide a list of all 
partner organisations and 
the status of partner 
agreements, including the 
date signed or the date 
expected to be signed. 

Execute agreements with 
partner organisations. 

Achieved – agreements 
with partner 
organizations were 
signed 

 KPI 1.4 – Provide a list of 
cash and in-kind 
contributions for each 
partner, for each financial 
year of the Activity and the 
total amount of funding and 
in-kind contributions 

Advise the yearly 
breakdown of the cash and 
in-kind contributions to be 
provided by partner 
organisations for the 
duration of the Activity 

Achieved – partners 
agreement is explicit 
about the cash and in-
kind contributions  

Activity B2 – Project planning and management 

 KPI 1.5 – Provide a draft 
project plan 

 Achieved – Project plan 
drafted and submitted 
to Department 
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 KPI 2.1 – Provide the project 
plan endorsed by the project 
steering committee 

Prepare a project plan, 
setting out the schedule for 
activities, and the human 
resources and financial 
resources required. 
Prepare a risk management 
plan as part of the project 
management plan. 

Achieved – Project plan 
was endorsed by the 
steering committee 

 KPI 2.2 – Provide the 
communication and 
extension plan 

Prepare a communication 
and extension plan, setting 
out the schedule for 
communication and 
extension activities, and the 
human resources and 
financial resources 
required 

Achieved – 
Communication and 
extension plan accepted 
by the Department 

 KPI 2.3 – Provide the 
monitoring and evaluation 
plan 

Prepare a monitoring and 
evaluation plan, setting out 
timeframes for activities to 
be delivered, and the 
human resources and 
financial resources 
required. 

Achieved – M&E plan 
accepted by the 
Department 

 KPI 3.1 – Provide a progress 
report on the evaluation of 
the project 

Provide a progress report 
on the evaluation of the 
project, delivered at the 
mid-point of the project 

Achieved – Progress 
report accepted by the 
Department 

 KPI 6.1 – Provide the final 
evaluation of the Activity 

 Achieved – Report 
submitted  

Activity B3 – Communication and extension activities 

 KPI 2.4 – Provide an update 
on communication and 
extension activities (Output 
3(a) and 3(b)). 

Identify target audiences 
and establish appropriate 
contacts with primary 
producers and forest 
industries. [for example 
state and federal 
departments of human and 
animal health; primary 
producers, veterinarians, 
herd owners, dairy goat, 
beef and sheep farm 

Achieved – Update 
provided 
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managers and employees; 
macropod meat harvesting 
and processing 
stakeholders; and the 
general public, particularly 
those living in rural areas]. 
(Derived from the 
application form) 

  Implement communication 
and extension plan, and 
promote project activities 
and outcomes at field days 
and through existing 
farmer networks. 

Achieved – C&E plan 
implemented 

 KPI 3.2 – Provide an account 
of completed communication 
and extension activities 

Publish research findings in 
journals, conference 
papers, industry 
publications, RDC 
publications and websites 
in a form accessible to 
producers 

Achieved – Multiple 
publications, 
presentations and fact 
sheets were published 
during the project 
lifetime 

 KPI 4.1 – Provide evidence 
suitable case study sites have 
been identified and where 
necessary established 
(Output 3(d)) 

 Achieved  - Case study 
sites were identified and 
established 

 KPI 5.1 – Provide a brief 
account of progress with the 
case study 

Conduct a case-study of 
high value agroforestry. 

Achieved  - Case studies 
published 

 KPI 6.2 – Provide a list of 
prepared, submitted and 
published research. 

Publish research findings in 
journals, conference 
papers, industry 
publications, RDC 
publications and websites 
in a form accessible to 
producers. 

Achieved – Multiple 
publications, 
presentations and fact 
sheets were published 
during the project 
lifetime 

 KPI 6.3 – Provide a final 
report of outcomes from the 
case study (Output 3(d)). 

Conduct a case-study of 
high value agroforestry 

Achieved  - Case studies 
published 
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 KPI 6.4 – Provide materials 
for farmers on adoption of 
high value modular 
agroforestry systems 

Provide materials for 
farmers to encourage 
adoption of high value 
modular agroforestry 
systems 

Achieved  - Fact sheets 
published 

Activity B4 – Review of potential agroforestry options 

 KPI 2.5 – Provide a brief 
report on the outcomes of 
high value agroforestry 
options review 

Review manuscript that 
documents the potential 
biophysical options for tree 
planting in high value 
modular agroforestry 
systems. 

Achieved  - Review 
published 

 KPI 3.3 – Provide a brief 
review of the economic 
overlay included in high 
value agroforestry options 
(Output 4(b)). 

Add economic overlay to 
review of high value 
modular agroforestry 
systems 

Achieved  - Review 
published 

Activity B5 – Understanding farmer motivations and barriers to adoption 

 KPI 2.6 – Advise the 
Department of progress in 
the design of interview 
structure and questions. 

Design interview structure 
and questions and obtain 
ethics approval. 

Achieved  - Interviews 
designed 

 KPI 3.4 – Advise the 
Department of progress in 
farmer interviews in 
Tasmania 

Conduct interviews with a 
range of farmers to 
understand and improve on 
the relatively low adoption 
rates 

Achieved  - Interviews 
in Tasmania completed 

 KPI 4.2 – Provide a brief 
account of progress from 
interviews with farmers 

Conduct interviews with a 
range of farmers to 
understand and improve on 
the relatively low adoption 
rates 

Achieved  - Interviews 
in Victoria completed 

 KPI 5.2 – Provide a final 
report on the outcomes from 
interviews with farmers in 
Victoria 

Conduct interviews with a 
range of farmers to 
understand and improve on 
the relatively low adoption 
rates 

Achieved – Report 
completed 
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 KPI 6.5 – Advise the 
Department of identified 
ways for farmers to receive 
information about 
agroforestry and support 
options. 

Identify suitable ways for 
farmers to receive 
information about 
agroforestry and support 
options 

Achieved – Report 
submitted 

Activity B6 – Experimentation to fill critical gaps 

 KPI 2.7 – Provide evidence 
field experiments have been 
established 

Establish field experiments 
in new and existing 
plantations 

Achieved – Experiments 
established at 4 existing 
shelterbelt sites, 1 new 
site, and 2 woodland 
sites 

 KPI 3.5 – Provide a brief 
account of interim outcomes 
from field experiments. 

Monitor and analysis of 
field experiments 

Achieved – Field 
experiment monitoring 
and analysis was 
completed according to 
schedule 

 KPI 4.3 – Provide a brief 
account of interim results 
from field experiments and 
analysis. 

Monitor and analysis of 
field experiments 

Achieved – Field 
experiment monitoring 
and analysis was 
completed according to 
schedule 

 KPI 5.3 – Provide a brief 
account of interim results 
from field experiments and 
analysis 

Monitor and analysis of 
field experiments 

Achieved – Field 
experiment monitoring 
and analysis was 
completed according to 
schedule 

 KPI 6.6 – Provide a final 
report on the outcomes from 
field experiments and 
analysis 

Monitor and analysis of 
field experiments 

Achieved – Field 
experiment monitoring 
and analysis was 
completed according to 
schedule 

Activity B7 – Bioeconomic model 

 KPI 3.6 – Advise the 
Department of progress in 
selecting a suitable model 

Identify a suitable 
bioeconomic model for the 
project 

Achieved – The Imagine 
model was selected 
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 KPI 4.4 – Provide evidence 
existing and new data has 
been collated. 

Collate economic data 
required to inform the 
bioeconomic modelling 

Achieved – Economic 
data collected 

 KPI 5.4 – Advise the 
Department of progress in 
bioeconomic modelling and 
key outputs (Output 7(c)). 

Apply the model to explore 
multi-year economics of 
high value agroforestry 

Achieved – modelling of 
values at the case study 
sites completed 

 KPI 6.7 – Provide a final 
report on results from 
applying the bioeconomic 
model to explore multi-year 
economics of high value 
agroforestry 

Apply the model to explore 
multi-year economics of 
high value agroforestry 

Achieved – report on 
modelling of values at 
the case study sites 
published 

3.1.2 Summary of findings for each research activity 
Activity B4 – Review of potential agroforestry options 

Agroforestry is often seen as being a key farming systems option to improve future landscape 
management and agricultural intensification. Australia has had a long history of agroforestry 
and a considerable research effort was conducted prior to and during the Joint Venture 
Agroforestry Project to assess the potential economic, environmental and social outcomes 
associated with agroforestry. Powell, (2009) published an excellent synthesis of the 15 year 
program.  The program was seeded by two main objectives; in higher rainfall areas, the main 
objective was to augment wood supplies from public native forests and in medium to lower 
rainfall sites to address environmental issues and land degradation such as salinity. 

These objectives remain relevant today. Additionally, there is rising global demand for wood 
products to both mitigate and adapt to rapidly changing climates as a substitute for carbon and 
steel. These are mega-trends with potentially significant opportunities for the Australian 
forestry sector. Historical practices of clearing native forests to make way for plantations are 
generally no longer politically acceptable, thus agroforestry represents a pathway to augmenting 
demand for wood in these areas. Similarly, in mid to lower rainfall areas much of the 
agroforestry is geared towards environmental benefits that can flow from integrating trees into 
agricultural landscapes, in particular the sequestration of carbon in trees, enhancing the 
biodiversity of agricultural landscapes and management of dryland problems such as salinity. 
There remains a focus on potential payments for environmental services to incentivise farmers.  

Despite the promise of agroforestry, there has been a perception that it may not have lived up to 
its potential- either because the benefits to farm profitability have not been realised or farmers 
may not understand the full suite of benefits that flow from agroforestry or how these help the 
enterprise profitability. Since the end of the JVAP program there has been little research focus 
on agroforestry. Funding as part of the Rural Research for Profit Programme of the Department 
of Agriculture and Water Resources has enabled CSIRO and FWPA to take another look at 
agroforestry in Australia today. The review explores agroforestry options for southern Australia 
with a particular emphasis on examining the benefits to farmers. It takes an evidence based 
approach to explore the economic and biophysical basis for a range of benefits. It examines the 
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evidence for direct and indirect commercial benefits, the flow of environmental services that 
arise from agroforestry and then explores existing tools that provide an integrated overview of 
agroforestry at the farm scale.  

Trees can deliver a broad range of commercial products to supplement farm incomes, including 
pulp and solid wood products and a range of potentially emerging markets including carbon, 
biofuels and oils. Powell, (2009) concluded that in higher rainfall areas commercially focused 
agroforestry was marginally profitable, largely due to the long return times associated with 
agroforestry (20-30 years) and in lower rainfall areas probably unprofitable. A review of the 
economic studies associated with agroforestry in southern Australia highlights that under most 
circumstances the net present value was positive. Agroforestry based on common commercial 
species was typically profitable at discount rates below eight percent, and in some cases at 
discount rates considerably higher.  However, in many of these case studies the analysis only 
considered the direct commercial benefits associated with timber production. Few studies have 
examined the opportunity costs through a formalised benefit cost analysis and very few 
considered indirect commercial benefits associated with agroforestry. Trees on farms have a 
number of indirect commercial benefits that remain poorly quantified. Trees have been shown 
to provide shelter for pasture and livestock, ameliorating stress associated with heat and cold. 
This can result in increased yields, reduced mortality of young livestock and improved animal 
welfare. While there is a general recognition that these are benefits associated with agroforestry, 
the quantitative evidence remains sparse on the ground. As a result many of these interactions 
are not included in financial analysis of the agroforestry venture and as a result formalised 
valuation techniques may underestimate the benefits.   

Carbon markets and biomass for energy have long been viewed as pathways to increase the 
profitability of agroforestry and as a way of incentivising farmers particularly in lower rainfall 
environments.  However, there remains uncertainty of the potential for these to fill this role, at 
both a policy and at an enterprise level.  The Carbon Farming Initiative methodology for farm 
forestry recognises that agroforestry can play a role to significantly increase the storage of 
carbon in agricultural landscapes.  Similarly, the potential for use of biomass as a feedstock for 
alternative energies and biofuels remains high but to date are unrealised.  There is an extensive 
body of work that addresses the opportunities for biomass in the energy space in Australia.  No 
doubt this will continue to provide considerable potential.  However, agroforestry specifically 
based on providing a feedstock for bioenergy may have to compete with a vast amount of 
residue material arising from commercial forestry and agricultural enterprises. 

Agroforestry can deliver significant environmental dividends for society as a whole. These 
externalities have been long recognised and are the drivers for much interest in payments for 
environmental services. The environmental benefits of trees are realised in many different types 
of forestry systems from industrial plantations through to ecological restoration. Management of 
excess recharge and discharge sites (including salt land) has relied on targeted species-site 
selection and its efficacy has ultimately been dependent on underlying catchment hydrogeology. 
Agroforestry offers significant benefits for the retention and management of soil and excess 
nutrients, particularly in riparian areas and drainage channels. Information on the design and 
management of tree belts to achieve these objectives are reasonably well defined. The extent to 
which agroforestry fosters biodiversity and native habitat depends on the system and its 
ecological setting, such as the proximity to native remnant vegetation, the size and shape of the 
tree stands and the species composition and size/age structure. In general, agroforestry is likely 
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to provide additional habitat for many species compared to adjacent agricultural landscapes. 
The potential for biodiversity enhancement from farm forestry can be assessed qualitatively 
using: site-level factors - characterised by complexity, composition and ecological management, 
and landscape-level factors - characterised by location and configuration. In the absence of 
overarching frameworks that capture the full suite of these benefits, the quantification of the 
cumulative impact of agroforestry on environmental health is best done for a particular outcome 
or provisioning service e.g. nutrient and sediment management. 

In recent years there has been increasing concern in relation to declines in native and 
introduced pollinators. Emerging international evidence suggests that agroforestry has an 
important role to play in the ecological intensification of highly modified agricultural landscapes.  
Even simple agroforestry systems in these landscapes can have a significant impact on the 
abundance and diversity of pollinators. In Australia, very little has been done to improve our 
understanding of the role of native pollinators in agricultural production. This is however 
changing, driven by concerns that the domestic honeybee industry faces significant biosecurity 
threats and the pollination industry faces the dual challenges of rapidly expanding horticultural 
production and increasing competition with honey production.   

A major assumption underlying the limited uptake of agroforestry in Australia is that the 
benefits of agroforestry adoption for farmers are limited. A major barrier to this is a lack of 
suitable tools for identifying and quantifying these benefits. Even indirect commercial benefits, 
e.g. increased yields or decreased mortality, remain hard to quantify. Furthermore, a focus of the 
agroforestry literature in relation to the environmental services that agroforestry may deliver 
has been to focus on these as externalities, i.e. the benefits flow to the broader society, but with 
limited benefit and a potential opportunity cost to the landowner. Very few studies have 
questioned this assumption, and most studies make an implicit assumption that that the farm 
enterprise is inextricably dependent on the inputs of these environmental services (as opposed 
to famers as suppliers of environmental services). Natural capital accounting is being proposed 
as a potential mechanism for internalising these externalities. While, the idea of natural capital 
accounting, and the associated valuation of environmental services is not new, application of 
these principals at the scale of a farm enterprise is. Furthermore, financial institutions and 
downstream customers are increasingly aware of the “sustainability risk” within their supply 
chains. Integrated reporting of the financial and natural capital within the farm balance sheet 
offers a potential pathway to demonstrate the benefits of agroforestry in a way that has not been 
previously considered, though this thinking remains in its infancy. 

The full review is available from the CSIRO publications repository here: 
https://doi.org/10.25919/5b5625b5c08df 

Activity B5 – Understanding farmer motivations and barriers to adoption 

Farmer motivations and barriers to adoption of agroforestry are shaped by social norms and 
values. These underlying world views have not been fully explored in relation to understanding 
farmer behaviour. To understand these values and norms, we interviewed 70 farmers and farm 
advisors in Tasmania and Victoria, predominantly in Gippsland. This included 31 farmers and 13 
farm advisors in Tasmania in 2017 and 22 farmers and 4 farm advisors in Victoria in 2018. We 
asked farmers open ended questions such as:  

• What does agroforestry mean to you? 

https://doi.org/10.25919/5b5625b5c08df
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• What do you think are the benefits? 

• What do you think are the risks? 

• Have you planted trees? 

• Would you consider planting more? 

• What is your opinion of funding incentives to plant trees? 

• Where do you get information for your decision making? 

• How would you access information about trees? 

We recorded and transcribed the interviews and analysed them using qualitative coding and 
discourse analysis. This method enables underlying values and world views (that might not be 
explicitly stated or realised) to be surfaced. We found that there were three main groups, or 
themes, describing the values and shaping farmer motivations. Interviewees were not 
segmented solely into one group or another, however it is likely that an individual will respond 
and relate more to one group. 

The demographics of the interviewees was varied. All the farms had some type of tree planting, 
ranging from established shelter belts, fenced off native vegetation (bush), established or new 
plantations for harvest (usually pine), native plantings under covenant or riparian and amenity 
plantings. The farmers ranged in size and income from small family farms through to managers 
of larger corporate farming businesses with incomes between approximately $50-$150 000 per 
year. Interviewees were all Caucasian, predominantly male and over 40 years of age. The 
interviewees were sourced through formal and informal industry associations and groups and 
invited by email or phone to participate. Interviews were conducted on farm or in office or over 
the phone and lasted about 60 minutes. Ethics approval was obtained from the CSIRO ethics 
committee (number 103/16). 

Most of the interviewees had a relatively narrow concept of agroforestry, often of monoculture 
plantations or trees planted solely for commercial harvest. Shelter belts, mixed plantings, 
wildlife corridors, restoration, river health or amenity planting were less likely to be considered 
agroforestry. 

Most farmers wanted trees on their farm, wanted to plant more trees and felt confident about 
planting and managing trees and that they had access to good sources of information and social 
support. Funding initiatives were generally positively regarded to push trees up the priority list, 
however many farmers also considered it appropriate to fund their own tree planting. 

All the interviewees were positive about the forest industry, although not necessarily including 
themselves as part of that. While everyone saw value in trees, there was considerable variation 
in perceptions about how many trees they should have on their own farm, as well as the purpose 
and placement of those trees and how much value they had. Shelter and windbreaks, increasing 
biodiversity and improved amenity were the most nominated benefits of trees, though a wide 
range of benefits were described by farmers (Fig. 2). 
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Fig. 2 – The range of benefits attributed by farmers to trees on farms 

 

The three groups of farmers, or themes, that we identified were  

1. Trees as an economic proposition, 
2. Trees are not an economic proposition,  
3. Trees are essential and economic considerations are unimportant.  

These are summarised in the table below and then the implications for the best way to support 
and encourage these groups is discussed. 

Table. Summary of the values and views of each of the three themes. The N value refers to 
the number of coding references from interviews (one individual will have many coding 
references). Adapted from Fleming et al. 2019, https://doi.org/10.1007/s13593-019-0555-
5  

View Trees are an 
economic 
proposition (N=902) 

Trees are not an 
economic 
proposition (N=849) 

Trees are essential 
and economic 
considerations are 
unimportant 
(N=605) 

Most valued benefit 
of trees 

Productivity benefits 
on farm 

None Environmental, 
personal and 
philosophical 

Risks associated with 
trees 

Trees reduce risk 

(diversification, 
resilience, co-
benefits) 

Trees increase risk 
(fire, pest, difficulty 
managing) 

Climate change, 
longer-term changes 
inc. broad social and 
as property changes 
hands  

https://doi.org/10.1007/s13593-019-0555-5
https://doi.org/10.1007/s13593-019-0555-5
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Preferred 
information sources 

Talking with peers 
and experts. Local 
groups and 
demonstration sites. 
Trusted 
relationships. May 
include social media. 

Written and specific, 
often related to 
production interests 
(e.g. crop types, 
markets, regulations 
and requirements of 
covenants etc). 
Industry information. 

Written and detailed, 
including scientific 
publications and 
reports, textbooks or 
online. May include 
social media. 

Information needs How to choose which 
species to select. 

Comparisons of 
different options for 
tree configurations 
for different co-
benefits. 

Specific economic 
evidence for crop 
benefits from trees. 

Specialty and novel 
options 
demonstrated 
around the world 
and associated 
experts or 
community networks 
(e.g. honey 
production in NZ). 

Specific 
recommendations 

An ideal group to 
engage. Interested in 
socialising and using 
tools and knowledge 
relevant for their 
specific farm. 

Not a priority target, 
best left until other 
conditions are more 
favourable for 
agroforestry (e.g. 
regulations, markets, 
social or peer 
pressure). 

An ideal group to 
engage. Interested in 
doing their own 
research, trying new 
things and working 
with specific experts 
they admire. 

 

In terms of the barriers to tree planting, there were many reasons given by farmers. Time was 
the biggest barrier to planting more trees. This included time to design and plan as well as time 
to plant and manage trees. The upfront costs of tree planting, in terms of money, labour and 
mental effort were also a key barrier. Other barriers included that trees increased wildlife which 
were not desirable on farm and that it takes a long time to see a financial return from trees 
(considered to be only at harvest) and there was a risk trees would be lost due to drought, 
climate change or fire. There was a view that productive land should not be used for trees and 
planting trees reduced flexibility in how the land was used. Perceptions of failures of the 
managed investment scheme for plantations was also noted as a barrier to engaging with 
agroforestry, as was a lack of clarity about the regulations and financial potential for future 
carbon credits.  

Recommendations 
Farmers have different preferences for how they receive information about agroforestry and 
support options. From the 70 interviews we conducted with farmers and farm advisors in 
Tasmania and Victoria, the variation in views tended to fit into three main groups but using a 
range of approaches is the best way to target information to the largest number of farmers. This 
includes both written and experiential (field days, one-on-one visits, peer groups).  
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Identified needs for information were about how to choose species and deciding on tree planting 
configurations and co-benefits. Field days and fact sheets were seen to be useful by some but 
others preferred more of a focus on supporting peer to peer learning through mentoring 
schemes and farmer groups, and through broader industry and policy levers, such as 
government funded schemes to underwrite prices for timber to remove market uncertainty. 
Online information and industry information was accessed by most, including social media to a 
lesser degree, but all interviewees noted the importance of following up with a one on one chat 
and ask questions. 

The variation of preferences in information shows that a key to promote tree planting is to work 
at the local and individual level to respond to individual values and objectives and link trees in to 
achieving those goals. This requires funding to support experts to engage with farmers and help 
them plan, prioritise, monitor and manage their trees. At the same time, at regional and 
community levels, another way to promote tree planting is to synergise and streamline different 
organisations and groups (e.g. government, business and not-for-profit) so that incentives can 
be aligned and mutually reinforced. This requires taking a larger, more holistic view of how to 
facilitate different groups across different sectors to work together.    

There is potential to raise awareness for the different co-benefits that trees can provide and to 
highlight how trees can be beneficial to different farmer objectives. This requires further 
research to quantitatively and qualitatively assess these and to develop mechanisms for 
presenting these to farmers to aid decision-making. More generally, there is immediate potential 
to raise awareness of agroforestry as more than trees grown only for harvest, but a larger range 
of tree species and tree configurations to be considered ‘agroforestry’. There is still substantial 
opportunity to recognise farmers efforts at environmental stewardship, carbon sequestration, 
land improvement and wildlife protection both financially and socially (by the local community 
or consumers). Changes to government and other sector incentives can help to facilitate longer 
term tree management and tree planting. So rather than funding planting schemes for fencing 
and labour, incentives could be tailored to other longer-term outcomes or metrics (e.g. 
environmental conditions, tree survival).  

Developing markets and infrastructure (e.g. processing and transport) as well as training and 
mentoring programs are other areas where government and other sectors can pull levers to 
increase adoption of agroforestry. This requires collaboration and a ‘big picture view’ for how 
regions can operate holistically to achieve multiple outcomes (e.g. health, jobs, community) and 
so planning and incentives to work collaboratively across sectors (e.g. industry and not for 
profits or research and business) should be developed. 

Activity B6 – Experimentation to fill critical gaps 

Several streams of experimentation were established, including (1) microclimate and pasture 
productivity monitoring at 4 case study sites in the northern and southern midlands of 
Tasmania, (2) Establishment of a manuka provenance screening trial in south-eastern Tasmania, 
and (3) wind monitoring with distance into a remnant woodland in the central midlands of 
Tasmania. Key findings from each of these areas of experimentation are presented below, and 
more details can be found in the publications arising from the project (see M&E report for a 
summary of the publications). 
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Microclimate and pasture productivity monitoring 
One of the key gaps that was identified was in understanding the impacts of shelter belts on 
microclimate and pasture productivity. Windbreaks are an effective method of altering 
microclimatic conditions within agricultural systems. This can lead to increased yields for both 
livestock and crops. However, benefits of windbreaks on yields are highly variable with one 
potential cause the variation in climate conditions seasonally, yearly and between sites. 
Understanding the climatic conditions under which windbreaks are most effective will increase 
our understanding and ability to predict the impact of windbreaks on agricultural yields. To fill 
this gap, we explored the effects of windbreaks on paddock microclimate (wind speed, 
temperature and relative humidity) at fine temporal scales describing temporal patterns in the 
effectiveness of windbreaks at 4 sites in northern and southern midlands of Tasmania. We also 
assessed the climate conditions under which windbreaks have the biggest impact on paddock 
microclimates determining the climate conditions that make windbreaks most effective. The 
experimental design at the flagship site, Formosa, is shown in Fig. 3. The paddock is 500 m x 500 
m (25 ha), with one 5-row belt of P. radiata (totalling 1 ha) occupying the windward (western) 
edge of the paddock. Microclimate variables were monitored at six distances away from 
windbreaks across four pasture/grazing paddocks in the Tasmanian midlands, Australia (Fig. 3). 

Fig. 3- Experimental design at the flagship Formosa site. Flags show the locations of the 
monitoring points, which are in 3 transects at 0.5, 1.5, 5, 8, 12 and 20 tree heights into the 
paddock. The green background shows the EM38 conductivity signal across the paddock, 
demonstrating that the paddock was relatively uniform. 

 

Results showed that the effect of windbreaks on paddock microclimate varied; spatially, 
temporally and with environmental conditions. Temperature and relative humidity exhibited 
highly diurnal and seasonal trends in their response to windbreaks, with the largest effects 
observed in summer. Environmental conditions also impacted on the magnitude of windbreak 
effects observed. High windspeed increased windspeed reduction in paddocks, although it 
reduced the impact of windbreaks on temperature and relative humidity. Average windspeed 
was reduced by 20-50% up to 300 m away from the tree belt (Fig. 4). Wind direction was also a 
key factor with the largest windbreak effects observed when wind originated from behind the 
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windbreak, although microclimate change was observed when wind came from all directions. 
This study highlighted that when predicting the benefits of windbreaks, it is important to 
considered spatial and temporal dynamics of the season as well as the environmental conditions 
of the site.   

Fig. 4 – Impact of shelter on average windspeed at the Formosa site 

 

As with the windspeed, shelter reduced evaporation by an average of 15-30% across the 300 m 
transect into the paddock, with the greatest reduction in evaporation observed at 1.5 tree 
heights from the edge of the belt (Fig. 5). 

Fig. 5 – Impact of distance from shelterbelt on evaporation 
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Pasture productivity was assessed across the case study paddock at Formosa, Cressy, Northern 
Midlands of Tasmania in the spring of 2017. The pasture had been newly established in 2016 
and was grazed to a common level across the paddock until August 2017, when the stock was 
removed and the pasture was subsequently grown on without further grazing until October 
2017, at which point the pasture biomass was assessed. The outcome was clear that shelter had 
a significant impact on the pasture biomass, with the western (sheltered) half of the paddock 
having 30% more biomass (3.3 t/ha) compared to the eastern (unsheltered) half of the paddock 
(Fig. 6).  

Fig. 6 – Pasture biomass at Formosa in October 2017. 

 

Manuka provenance screening experiment 
There is growing interest in the commercial development of Leptospermum scoparium 
plantations to develop a high value honey resource.  Honey produced from the nectar of L. 
scoparium can have high antibiotic activity related to the presence of dihydroxyacetone in the 
nectar of these plants.  This activity has been shown to be effective against a number of 
antibiotic resistant bacteria, and this has raised the potential for the production of high-grade 
medical honeys.  

To achieve this goal, basic research of the genetic and environmental control of flowering and 
nectar production in this species in required to underpin the potential domestication of high-
performance genotypes into the future.  The Pittwater manuka experimental plantation 
represents one of the first Australian examples of this effort. The aim of this trial is to provide 
the infrastructure to support on-going research that can support the development of a high 
value medical grade honey industry in Australia. The need for such an industry is based on the 
growing risks associated with the rise of antibiotic resistant bacteria globally.   
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L. scoparium has high but relatively unexplored potential as an agroforestry species, as it has 
potential to produce a high value product stream, (honey, oils etc), it grows well on degraded 
lands, and can be used to diversify and supplement farm incomes.  However, its potential as an 
agroforestry species is undeveloped, this trial aims to support the precommercial development 
of this potential. 

L. scoparium is a highly variable and widespread species, ranging from a small sparsely branched 
shrub (<1 m) to a large intricately branched shrub or small to medium sized tree (up to around 
15m) in wetter areas.  In Tasmania, in occurs in a wide variety of habitats, including heaths, 
sedgelands and woodlands and in sites from sea level to about 1000 m (Gray et al., 2015) (Figure 
7).  The flowers are white, occasionally with a pink tinge 8-15 mm in diameter, with up to five 
petals.  Seed capsules are woody and persistent (Williams, 2018). 

Figure 7.  Leptospermum scoparium, Mt Nelson Tasmania.  Photo A. O’Grady 

 
The Pittwater experimental plantation is situated approximately 25 km east of Hobart near 
Hobart Airport.  The site was initially established in 2002 and was used from 2002 to 2009 as an 
experimental plantation growing Eucalyptus globulus trees. Prior to this the site was used as a 
horse arena.  The E. globulus trial was harvested and residues burnt in 2009 and the site 
remained as fallow until establishment of the manuka plantation in November 2017.   

Climate at the site is classified as cool temperate maritime, with an average rainfall of 
approximately 500 mm per year and an annual pan evaporation of more 1300 mm per year.  
Mean daily maximum and minimum temperatures vary between 22.5°C and 12.5°C in summer 
and 12°C and 4°C in winter. Soils were an Aeolian derived sand 1-2 m deep over a heavy clay 
subsoil that promoted the development of perched water tables.  The site was chosen for the 
current trial because of its previous history as an experimental site, had existing infrastructure 
(fencing and access to irrigation) and is conveniently located to Hobart (Figure 8). 

The trial was established using a randomised block design, with five replicate blocks per family.  
Thirty-eight provenances are represented within the trial.  Within each block five families from 
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each provenance are represented.  For each family, a single genotype is represented per family 
per block. Each block contains 9 rows and 22 columns.  To ensure that the trial could fit within 
the existing fenced enclosure, there were no buffers established around the perimeter of the trial 
or between the replicate blocks.   

Within each block, 198 plants were established on a 3 x 3 m grid spacing.  The spacing was 
chosen based previous experience at this site.  Seedlings were irrigated post establishment using 
inline dripper irrigation.   

Figure 8 Location of the Pittwater manuka experimental plantation in SE Tasmania 

 

Future production potential for manuka requires an understanding of the nectar yield per 
hectare.  This is conceptualised as being a function of: 

 

Where; 

• 𝑌𝑌𝑌𝑌 is the nectar yield per hectare, 

•  𝐼𝐼𝑓𝑓is the flowering intensity  

• 𝑣𝑣𝑛𝑛 volume of nectar per flower 

• 𝑧𝑧𝑑𝑑ℎ𝑎𝑎 is the concentration of DHA in the nectar 

It is likely that flowering, nectar production and the concentration of DHA in the nectar are all 
under genetic control (Clearwater et al., 2018).  Thus, the trial has been established to address 
key knowledge gaps surrounding the environmental and genetic controls on flowering and 
nectar production in L. scoparium, particularly: 

• Improved understanding on the timing and duration of flowering 
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• To understand the relationship between flowering intensity and stand age 

• Better understand the genetic control of flowering and nectar production 

• To identify genotypes with flowering and nectar traits that might be suitable for future 
domestication 

Flowering has been scored on a monthly basis for on all plants in the trial.  To estimate flowering 
intensity, flowering was scored as the volume of the tree in flower and estimated using a 
modification of the braun-blanquet scale, where: 

0 is,  no flowers on plant 

1 is, <=1% of the plant has flowers 

2 is,  >2% and <= 5% of the plant in flower 

3 is, >5% and <=10% of the plant is in flower   

4 is, >10% and <=25%  of the plant is in flower  

5 is, >25% and <=50% of the plant is in flower,  

6 is >50% and <=75% of the plant is in flower, and  

7 is >75% of the plant in flower 

Flowering occurs sporadically in all months of the year (pers. obs.). However peak flowering for 
this species occurs from mid-December through to mid-January.  To estimate nectar production 
and the concentration of DHA in the nectar samples, nectar samples have been collected using a 
nectar washing. 

Height and health of the stand has been monitored throughout.  Height of each tree has been 
measured at six monthly intervals.  Seedling/tree health was monitored monthly for the first 12 
months during establishment.  Thereafter, observations of health were recorded as needed 
during flowering assessments.   

Preliminary results of flowering in the trial are shown in Fig. 9.  Flowering frequency (number of 
plants flowering per replicate) and flowering intensity (expressed as a weighted average of the 
plot) has increased significantly over the first two years of the trial, and there is very little 
variation between replicates.  Flowering can occur in any month of the year, however the peak of 
flowering occurs during December and January.  Individual plants flower for approximately two 
weeks, although the flowering period extends for approximately six weeks.  There appeared to 
be some variation in the peak of flowering in the 2018/2019 summer compared to the 
2019/2020 summer.  In the 2018/19 summer less than 25% of the 990 plants in the stand 
flowered and the peak flowering occurred in mid-December. In the 2019/20 summer, over 75% 
of the plants in the stand flowered and the peak was almost one month later than that in the 
previous year. 
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Figure 9 Flowering intensity over two years in the Pittwater manuka experimental 
plantation (lines represent the 5 replicate blocks) 

 
To date, flowering data has been collected monthly for nearly three years and is starting to 
provide insights into the genetic control, timing and intensity of flowering in genotypes from a 
range of environments.  Sampling of nectar occurred for the first time during the 2019/20 
summer and provides a valuable baseline for nectar composition.  The flowering and nectar data 
will all contribute to a PhD project at the University of Tasmania (Chris Wellington).  Sampling of 
flowering and nectar properties is ongoing, to help unravel environmental and genetic factors 
controlling flowering and nectar production.  Thus, the work at the trial remains ongoing.   

A second trial has been established on the central east coast of Tasmania, to extend the 
experiment established here.  The new experiment uses the same provenances and families that 
in the Pittwater manuka experimental plantation enabling further studies on the environmental 
and genetic controls on flowering and nectar production.  Data collection is ongoing and it is 
expected that the first season of flowering data will be collected over the 2020/21 summer. 

A preliminary bioeconomic model has been developed to guide the collection and interpretation 
of field data. The model assumes that growth in flowering and nectar production can be 
approximated by a typical biological growth function such as the Chapman Richards growth 
curve.  At this point, the model is not designed to be used for purposes other than to guide and 
test collection of field data, but it demonstrates (Fig. 10) that there is scope for a profitable 
manuka production operation.   
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Figure 10 Outputs of an unvalidated bioeconomic model for manuka production.  The 
model assumes a 20-hectare plantation, with a maximum yield of 30 kg ha-1, and a price of 
$45 kg-1 

 
Note: the scenario presented in Figure 10 is for demonstration purposes only, the model has not been 
validated and the parameters have not been tested.  It should not be assumed that this model represents 
what might be achieved from a manuka plantation. The model was developed to stress test field data only.  
Do not use this model to guide investment decisions. 
 

Woodland wind monitoring 
Two sites were established at Ross, in the northern Midlands of Tasmania to explore the effect of 
wide spaced trees on wind and microclimate. Woodland re-establishment is being conducted in 
this area as a mechanism to bring connectivity to the midlands landscape, primarily for 
biodiversity, but also for the direct benefits to farming enterprises by improving the 
microenvironment by reducing windspeed and creating a protected environment for livestock, 
especially when they are vulnerable during lambing or off-shears. This study was established to 
better understand the impacts of size and structure of the woodland on the wind speed 
reduction. 

The woodland study sites were surrounded by large areas of open farmland (Fig. 11), and each 
had a transect of 8 wind monitoring stations established, starting 50 m from the woodland edge, 
and following the prevailing wind direction, with a station every 50 m, up to 300 m into the 
woodland approximately in the direction of the prevailing wind. Based on local knowledge, this 
was assumed to be from the NNW, while our study found that the prevailing wind direction was 
closer to the NW. 
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Fig. 11 – Wind monitoring transects established at Ross 1 and Ross 2. 

 

 

Impacts of woodland on windspeed were marked, with up to 60% reduction of windspeed from 
the prevailing NW direction (Fig. 12), and with the most sheltered point (299 m into the 
transect) at Ross 2 demonstrating a wind reduction from all directions compared to the most 
exposed point 50 m into the pasture from the edge of the woodland. The latter points in the Ross 
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1 transect were more exposed to wind from the east and particularly the west because of the 
more sparse nature of the trees surrounding those points. 

Fig. 12 – Impact of shelter on windspeed at 300 m into the woodland area at Ross 1 (a) and 
Ross 2 (b). Wind roses show the average wind speed in the open compared to the most 
sheltered site over the course of the full 12 months from January to December 2019. 

 

Both the Ross 1 and Ross 2 transects showed similar trends of percentage wind reduction from 
the prevailing direction (Fig. 13), with around 20% reduction at the boundary of the woodland, 
and further declining with depth into the woodland.  At both transects, the maximum windspeed 
reduction of around 60% occurred at around 200 m from the edge, with no trends observable 
from 200 to 300 m. However, it needs to be noted that both patches of woodland were irregular 
in shape, so even at 200 m depth, the distance to the closest exposed area was much less. Had 
the patches of woodland been more contiguous, we might expect the wind reduction to be 
greater and more even than was apparent in our study.  
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Fig. 13 – Impact of distance from woodland edge on reduction in windspeed at Ross 1 (a) 
and Ross 2 (b) for the prevailing wind directions from WNW to NNW. 

 

Activity B7 – Bioeconomic modelling 

In this part of the project, the Imagine bioeconomic model was applied to agroforestry systems 
at four case study sites in Tasmania. The aim was to understand the costs and benefits of a range 
of P. radiata agroforestry system configurations (2 row belt, 5 row belt, 10 row belt, and 2 x 2 
row belts) integrated with a livestock grazing enterprise, in comparison to the returns from 
either full pasture or full trees. The benefits from the trees that are accounted for by the Imagine 
model include the timber, amenity and carbon values, as well as the additional shelter benefits 
that trees provide to the adjacent agriculture. The results showed that a well-targeted 
agroforestry system can substantially improve paddock-level returns to farmers, with many of 
the returns arising from shelter benefits to the adjacent agriculture (both through reducing 
livestock mortality, and increasing pasture productivity), and occurring throughout the rotation, 
rather than just from final harvest (Fig. 14). Almost all scenarios that were explored 
demonstrated that returns from trees were greater than from agriculture alone, and in fact, they 
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increased the returns at the whole-paddock scale, with 2-row belts offering the greatest benefit 
in all situations. However, multiple- row belts may be more important for increasing the scale of 
the resource available on any one farm, and reducing the per-unit harvesting costs at the end of 
the rotation. The results from this study suggest that the traditional paradigm that agroforestry 
is better suited to land uses with low opportunity cost may be inaccurate, as most of the returns 
come from the benefits that the trees convey to the adjacent agriculture, rather than from the 
trees themselves. 

Fig. 14 –Cash flow ($/paddock) attributable to a 2-row belt of trees on the windward edge 
from each of the sources of benefit (carbon, amenity, livestock and timber) that were 
predicted by the Imagine model in simulations at Formosa, Cressy, in the Northern 
midlands of Tasmania. 

 

3.1.3 Achievements towards project objective 
The project made significant achievements towards the its objective of exploring and 
quantifying the potential for high value modular agroforestry systems in southern Australia, and 
understanding the pathway to adoption by farmers. We have shown that there is a convincing 
and evidence-based case for high value agroforestry and elucidated farmer motivations and 
barriers to adoption around agroforestry. We have shown that integration of trees on farms will 
significantly improve enterprise profitability and resilience. Our promotion of this work has led 
to increased knowledge, awareness and interest from farmers in establishing trees on their 
farms, and we anticipate that this will lead to greater adoption in future. 

3.2 Contribution to program objectives 
3.2.1 Generating knowledge, technologies, products and processes that 

benefit primary producers 
This project has shown that there is substantial potential to increase farm enterprise 
profitability through the targeted establishment of trees into agricultural systems. Our 
modelling work demonstrated that average gross margins could be increased by at least $40-
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74/ha/y across the 4 case study sites in the northern and southern midlands of Tasmania, with 
appropriate integration of trees into pasture/livestock systems. The benefits from the trees 
accrued throughout the rotation and the returns from the final harvest of the trees may only 
represent a small proportion of the overall financial benefit provided by the trees, depending on 
the configuration of the trees. We demonstrated that the size of the different sources of benefit 
were dependent on the configuration of the trees, with narrow (2-row) belts conveying the 
greatest benefit for pasture but scale of the forestry operation needs to be considered to ensure 
that the resource is sufficient to allow for an economic harvesting operation. 

3.2.2 Strengthening pathways to extend the results of rural R&D, including 
understanding the barriers to adoption 

The social science studies conducted in this project demonstrated that farmers could be grouped 
into 3 target audiences for conveying messages around establishing trees on farms, including: 

1) Farmers who do not see trees as being an economic proposition 

2) Farmers who consider that trees may be an economic proposition, and who can be convinced 
that trees should be integrated into their enterprises as long as the finances stack up. 

3) Farmers who see trees as essential, irrespective of their economic value proposition 

It is Group 2 (the largest group of respondents) who are the main target audience for the 
knowledge and technologies produced by the biophysical aspects of this project, as they are 
looking for the evidence to support the investment in trees. We identified the most appropriate 
mechanisms to connect with these farmers, including: 

• Greater information availability on the species to be planted, optimum configurations 
and co-benefits 

• Information delivery can be via field days and fact sheets for some farmers, but others 
preferred peer-to-peer learning, including support through mentoring schemes and 
farmer groups 

• Online information was accessed by most farmers for awareness raising, though the 
ability for followup one-on-one chat and questions are important to ensure adoption. 

• Raising awareness of the co-benefits of tree planting is likely to help farmers improve 
their likelihood of tree planting, including where the public benefits are quantified and 
recognised around environmental stewardship, carbon sequestration, land improvement 
and biodiversity.  

• Development of training and mentoring programs to reduce the barriers to adoption 

Several of these recommendations have been adopted by Private Forests Tasmania to facilitate 
the ongoing engagement with farmers and better promote the uptake of agroforestry amongst 
farmers in Tasmania. 

3.2.3 Establishing and fostering industry and research collaborations that 
form the basis for ongoing innovation and growth of Australian 
agriculture. 

This project facilitated the collaboration between a number of partners who are focussed on 
supporting the innovation and growth of Australian agriculture, with core partners of FWPA, 
CSIRO, the University of Tasmania, Private Forests Tasmania, Agrifutures Australia, Dairy 
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Australia, Greening Australia and Forico. Several of these partners are continuing to work 
together in both further research projects, and in using the knowledge and information derived 
from this project to advance the case for increasing the area of agroforestry systems that 
increase farm enterprise profitability and sustainability. 
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4 Collaboration 
The formal partners (making cash and in-kind contributions) on this project were research 
corporations (FWPA, Agrifutures Australia, and Dairy Australia), Research providers (CSIRO, 
University of Tasmania), and Practitioners (Forico, Private Forests Tasmania and Greening 
Australia). In addition to these formal partners, we also developed an MOU with the Department 
of Primary Industries, Parks, Water and Environment, Tasmania, to extend our knowledge of 
commercial species suitability into their enterprise suitability mapping (available now on 
LISTmap here: 
https://maps.thelist.tas.gov.au/listmap/app/list/map?bookmarkId=419435#.XYsFdS5vNQI). 
We also collaborated directly and with the 4 landholders that we worked with at the case study 
sites, and interviewed over 70 other farmers and primary industry professionals as part of the 
social studies. 

Other collaborations during the project have included: 

• with AFG and Farm Forest Growers Victoria, who (among others) will help us to locate a 
first tranche of farmers to interview in Victoria. 

• Linkages with another FWPA supported project on Agroforestry, managed by the 
University of Melbourne (Prof. Rod Keenan and Lyndall Bull). We shared information 
and knowledge around the farmer interviews in Victoria, and increased the pool of 
farmers that each project could expect to interview alone.  

• With the CRC for Honey Bee Products, through the interest in developing Manuka as a 
high value option for farmers, including the appointment of a joint student. 

The partners have productively used these collaborations to better connect the research and 
research providers with farmer goals and motivations, including through the formal and 
informal connections that have been made. This collaboration has greatly improved the 
outcomes for increasing the knowledge and awareness of farmers to plant trees on their farms 
in productive configurations that improve enterprise profitability. 

 

https://maps.thelist.tas.gov.au/listmap/app/list/map?bookmarkId=419435#.XYsFdS5vNQI
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5 Extension and adoption activities 
Most extension and adoption activities have focussed on contributing to a range of field days, a 
media story by ABC landline, and producing a range of fact sheets and contributing to the 
Enterprise suitability mapping on LISTmap. Details of the extension and adoption activities are 
shown below. While the awareness raising and knowledge development in farmers has been 
exceptional during the course of this project, To support further adoption of project outcomes, 
the team feels that further work is needed to embed the adoption that has started, and to 
promote greater adoption. This includes establishment of demonstration plantings to show the 
principles in practice, ongoing effort to promote the concepts to farmers, and expansion of the 
extension efforts beyond Tasmania. In addition to this, further work on quantifying the 
biophysical benefits is needed to expand the number of systems and environments where 
agroforestry systems can improve farm enterprise returns. Further work is also required to help 
improve the social transition, specifically around understanding the farm decision makers and 
influencers such as financiers, insurance agents and agronomists. 

5.1 Field days and forums 
The project and its partners have hosted multiple field days and fora to raise awareness and 
share the project findings and outcomes, including the following: 

• 41 farmers participated in the ‘Business of Trees on Farms’ field day on September 7th, 
2017, partly held at the projects Formosa site. They reported (1) a high level of learning 
with respect to shelter belt values and tree establishment, and (2) a high likelihood of 
practice change by those who were in a position to do so. 

• 47 teachers visited the Formosa field site to discuss agroforestry in January 2018. This 
was part of a field trip for the National Association of Agricultural Educators conference, 
and associated material (including from this project) has been produced into a Forest 
Learning educational resource entitled “Agroforestry – Trees at Work on the Farm” 

• 44 farmers and other agricultural professionals participated in the project field day held 
at Formosa on August 22nd, 2018 

• 40 farmers and other agricultural professionals participated in the project field day held 
at the Mt Vernon site on August 29th, 2018. 

• 64 farmers participated in the “Invest in your trees for your future” field day, Milabena, 
NW Tas, March 29th, 2019. 

• 66 farmers participated in the ‘Money grows on trees’ field day at Epping Forest, 
Campbelltown and Lake Leake on April 3rd, 2019. 

• 75 farmers participated in the Northern farm forestry forum, Devonport, July 3rd, 2019 

These field days have raised awareness and increased the knowledge of farmers around the 
benefits of agroforestry, and helped them to realise that the benefits of trees extend well beyond 
the value of the timber alone.  
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5.2 Media 
The ABC presented a story partly based on our work in this project, entitled “Standing Tall: 
Tasmania’s forestry future.” The story, posted on Sun 5 Nov 2017 is available here: 
https://www.abc.net.au/landline/standingtall:-tasmanias-forestry-future/9138056?nw=0 

The project team met with Minister Barnett at Formosa agroforestry experimental site for an 
update on the project (26 October, 2017). A story was run in the Launceston Examiner. It is 
available here: https://www.examiner.com.au/story/5027213/combining-trees-with-pasture-
for-profit-on-tasmanias-farms/  

5.3 Fact sheets 
The project team have developed a range of fact sheets that are hosted on the Private Forests 
Tasmania website, including the following: 

• Fleming, A., Mendham, D.S., Moroni, M. (2018) Tasmanian farmers and advisors (44) 
thoughts on Agroforestry and trees on farms in Tasmania. 

• Fleming, A., Mendham, D.S. (2019) Perceptions of trees on farms. Lifting farm gate profit 
through high value agroforestry - Results from 26 interviews with farmers and farm 
advisors in Victoria, predominantly Gippsland. 

• Mendham, D.S. (2018). Agroforestry improves enterprise income 

• Mendham, D.S., Moroni, M., Worledge, D., Bower, D., Lyons, A. (2018). Shelter increased 
pasture production by 30% at Formosa, Cressy, northern Tasmania 

• Mendham, D.S., Moroni, M., Bower, D., Lyons, A. (2017). Shelter improves Lucerne yield 

• Mendham, D.S., Moroni, M., O’Grady, A. (2020). Trees reduce paddock water loss 
(evaporation). 

The availability of these fact sheets on the internet is designed to help farmers to make an 
objective decision about choosing to plant trees on their farm, and demonstrating that the co-
benefits can be quantified and that they have a substantial value to the farm enterprise. 

5.4 Enterprise suitability mapping 
In addition to these fact sheets, the project team worked with the Tasmanian Department of 
Primary Industries, Parks, Water and Environment to include the 3 key commercial species, E. 
nitens, E. globulus and P. radiata into the Enterprise suitability mapping system, on the 
Tasmanian Governments geospatial portal, LISTmap. The suitability maps can be found here: 
https://maps.thelist.tas.gov.au/listmap/app/list/map?bookmarkId=419435#.XYsFdS5vNQI. 

Most farmers use the internet to gather information, and this resource will help farmers to 
identify which species of commercial trees are likely to work most effectively on their property. 

5.5 Direct engagement through social research 
Through conducting Activity B5, we have engaged over 70 farmers and primary industry 
professionals, and asked them to reflect on the value of their trees. This discussions will have 

https://www.abc.net.au/landline/standingtall:-tasmanias-forestry-future/9138056?nw=0
https://www.examiner.com.au/story/5027213/combining-trees-with-pasture-for-profit-on-tasmanias-farms/
https://www.examiner.com.au/story/5027213/combining-trees-with-pasture-for-profit-on-tasmanias-farms/
https://maps.thelist.tas.gov.au/listmap/app/list/map?bookmarkId=419435#.XYsFdS5vNQI
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helped farmers to reflect on the value of their trees, and reconsider their planting strategy in the 
future.  
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6 Lessons learnt 
Key lessons learnt were as follows: 

6.1 Biophysical benefits of agroforestry systems 
We have shown that there are multiple co-benefits of agroforestry systems that can be 
quantified and monetised so that the true contribution of trees on farms can start to be 
evaluated on a system basis, rather than only on the trees themselves. While the team has made 
good inroads into this, there is more to do to (1) expand on understanding and quantifying the 
range of benefits that trees provide, particularly from a natural capital approach, (2) consolidate 
on the existing findings around shelter benefits to pasture and extend this to more intensive 
agricultural crops, to test the theory that agroforestry systems are likely to be more even more 
valuable on the high value land, and (3) improve the range of options that farmers have to 
choose from when choosing forestry options. 

6.2 Social transition to embrace agroforestry systems 
We have shown that farmers are mostly welcoming of the idea to increase the number and area 
trees on farms, but there is a social transition required to bring agroforestry systems into the 
mainstream. Most farmers are willing to be convinced of the economic benefits of integrating 
trees into their agricultural systems, but there are barriers to doing this, including the logistics 
of planning and organising, as well as having supporting resources to help make the best 
decisions around their plantings. In addition to working directly with farmers, there are a wide 
range of people who influence farm decision making, who can be engaged in future to help them 
understand the benefits that trees can bring to farms. 

6.3 The benefits of collaboration  
This project has demonstrated the benefits of bringing together a range of research 
organizations and practitioners, to focus the research effort on problems that are going to make 
a difference to the end users. Bringing end-users together with researchers helps both parties to 
learn the perspectives of each other so that researchers can think more like practitioners and 
practitioners can think more like researchers. The end result is a more sustainable outcome for 
both adoption of the research, and for targeting of future research. 
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7 Appendix - additional project 
information 

7.1 Project, media and communications material and 
intellectual property 

7.1.1 Journal publications 
Baker, T., Moroni, M., Mendham, D.S., Smith, R. & Hunt, M. (2018). Impacts of windbreak shelter 
on crop and livestock production. Crop and Pasture Science, 69(8), 785–796. (10 citations on 
Google Scholar, including 1 in 2020, as of 30/4/2020) 
 
Baker, T. :P., Moroni, M., Hunt, M.A., Worledge, D., Mendham, D.S. (2020). Temporal and spatial 
changes on the effect of windbreaks on pasture microclimate. In preparation 
 
England, J. R., O’Grady, A. P., Fleming, A., Marais, Z. & Mendham, D. (2019). Trees on farms to 
support natural capital: an evidence-based review for grazed dairy systems. Science of The Total 
Environment, 135345. (1 citation on Google Scholar, as of 30/4/2020) 
 
Fleming, A., O’Grady, A. P., Mendham, D., England, J., Mitchell, P., Moroni, M. & Lyons, A. (2019). 
Understanding the values behind farmer perceptions of trees on farms to increase adoption of 
agroforestry in Australia. Agronomy for Sustainable Development, 39(1), 9. (5 citations on Google 
Scholar, including 2 in 2020, as of 30/4/2020) 
 
Fleming, A., Stitzlein, C., Jakku, E. & Fielke, S. (2019). Missed opportunity? Framing actions 
around co-benefits for carbon mitigation in Australian agriculture. Land Use Policy, 85, 230–238. 
(2 citations on Google Scholar, including 1 in 2020, as of 30/4/2020) 
 
Marais, Z. E., Baker, T. P., O’Grady, A. P., England, J. R., Tinch, D. & Hunt, M. A. (2019). A Natural 
Capital Approach to Agroforestry Decision-Making at the Farm Scale. Forests, 10(11), 980. (1 
citation on Google Scholar, including 1 in 2020, as of 30/4/2020) 
 
7.1.2 Reports 
Mendham, D.S., 2018. Modelling the costs and benefits of agroforestry systems, CSIRO Land and 
Water, Hobart. 24 pp 
 
O’Grady, A. & Mitchell, P., 2018. Agroforestry: realising the triple bottom line benefits of trees in 
the landscape, CSIRO Land and Water, Hobart. 71 pp 
7.1.3 Conference presentations 
Mendham, Daniel; Worledge, Dale; Moroni, Martin. Quantifying the multiple benefits of trees in 
agricultural systems to improve the business case for agroforestry. In: 4th World Congress on 
Agroforestry; 20-22 May 2019; Montpellier, France. CIRAD; 2019. 458. 
 
Mendham, Daniel; Worledge, Dale; Moroni, Martin. Quantifying the benefits of agroforestry for 
agriculture. In: Forests for healthy cities, farms and people; 2-5/9/2018; Canberra. Institute of 
Foresters of Australia and Australian Forest Growers; 2018.  
Moroni  
7.1.4 Fact sheets 
Fleming, A., Mendham, D.S., Moroni, M. (2018) Tasmanian farmers and advisors (44) thoughts on 
Agroforestry and trees on farms in Tasmania. 
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Fleming, A., Mendham, D.S. (2019) Perceptions of trees on farms. Lifting farm gate profit through 
high value agroforestry - Results from 26 interviews with farmers and farm advisors in Victoria, 
predominantly Gippsland. 
Mendham, D.S. (2018). Agroforestry improves enterprise income 
Mendham, D.S., Moroni, M., Worledge, D., Bower, D., Lyons, A. (2018). Shelter increased pasture 
production by 30% at Formosa, Cressy, northern Tasmania 
Mendham, D.S., Moroni, M., Bower, D., Lyons, A. (2017). Shelter improves Lucerne yield 
Mendham, D.S., Moroni, M., O’Grady, A. (2020). Trees reduce paddock water loss (evaporation). 
7.1.5 Media 

• The ABC presented a story partly based on our work in this project, entitled “Standing 
Tall: Tasmania’s forestry future.” The story, posted on Sun 5 Nov 2017 is available here: 
https://www.abc.net.au/landline/standingtall:-tasmanias-forestry-
future/9138056?nw=0 

• The project team met with Minister Barnett at Formosa agroforestry experimental site 
for an update on the project (26 October, 2017). A story was run in the Launceston 
Examiner. It is available here: 
https://www.examiner.com.au/story/5027213/combining-trees-with-pasture-for-
profit-on-tasmanias-farms/  

 
7.2 Equipment and assets 
The project has created intellectual property which has been published and/or released into the 
public domain for the benefit of farmers, as detailed in Appendix 7.1 

7.3 Monitoring and evaluation 
The project evaluation report is attached as a separate report. 

7.4 Budget 
The funds were fully expended as per the project plan. The final financial report is to be 
submitted once the project has been closed. 

https://www.abc.net.au/landline/standingtall:-tasmanias-forestry-future/9138056?nw=0
https://www.abc.net.au/landline/standingtall:-tasmanias-forestry-future/9138056?nw=0
https://www.examiner.com.au/story/5027213/combining-trees-with-pasture-for-profit-on-tasmanias-farms/
https://www.examiner.com.au/story/5027213/combining-trees-with-pasture-for-profit-on-tasmanias-farms/
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