
 
 

 
 
 
 
 
 
 
 
 
 

ECONOMIC ASSESSMENT OF 
SIX RESEARCH, DEVELOPMENT AND EXTENSION 

INVESTMENTS BY THE DEPARTMENT OF 
AGRICULTURE AND FISHERIES 

 
 
 

Final Summary Report 
to 

Queensland Department of Agriculture and Fisheries    
 

9 August 2017 
 
 
 
 
 

by 
 

Peter Chudleigh, Talia Hardaker and Joseph Abell  
 

Agtrans Research  
 

 



1 
 

Acknowledgments 
The authors would like to acknowledge the excellent co-operation received from 
Department of Agriculture and Fisheries (Queensland) management personnel and the 
Principal Investigators associated with the individual investments.  Specific 
acknowledgments are mentioned in each of the appendices. 
 
 

Abbreviations  
BCR  Benefit-Cost Ratio 
CBA  Cost-Benefit Analysis  
CRC  Cooperative Research Centre 
CRRDC Council of Rural Research and Development Corporations 
DAF  Department of Agriculture and Fisheries (Queensland) 
GDP  Gross Domestic Product 
IRR  Internal Rate of Return 
MIRR  Modified Internal Rate of Return  
NPV  Net Present Value 
PVB  Present Value of Benefits 
PVC  Present Value of Investment Costs 
RDC  Research and Development Corporation  
R&D  Research and Development 
RD&E  Research, Development and Extension 

  



2 
 

Glossary of Economic Terms  
Cost-benefit analysis - A conceptual framework for the economic evaluation of projects 
and programs in the public sector.  It differs from a financial appraisal or evaluation in 
that it considers all gains (benefits) and losses (costs) to Australia, regardless of to 
whom they accrue.   
 
Investment criteria - Measures of the economic worth of an investment such as Net 
Present Value, Benefit Cost Ratio, and Internal Rate of Return. 
 
Present Value of Costs -The discounted value of R&D investment costs     
 
Present Value of Benefits - The discounted value of benefits. 
 
Net Present Value - The discounted value of the bene*fits of an investment less the 
discounted value of the costs, i.e. present value of benefits - present value of costs. 
 
Benefit-cost ratio - The ratio of the present value of investment benefits to the present 
value of investment costs. 
 
Internal Rate of Return (IRR) - The discount rate at which an investment has a net 
present value of zero, i.e. where present value of benefits is equal to present value of 
costs. 
 
Modified Internal Rate of Return (MIRR) - The MIRR is a modified IRR estimated so that 
any cash inflows from an investment are assumed re-invested at the rate of the cost of 
capital (a designated re-investment rate). 
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Appendix 3: An Impact Assessment of DAF Investment into CRDC 
project DAQ1401: Strengthening the Central Highlands Cotton 
Production System 
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Executive Summary 
The Report 

This report presents the results of an impact assessment of a Queensland Department of 
Agriculture and Fisheries (DAF) investment in a project to strengthen the cotton production 
system in the Central Highlands. The project was jointly funded by DAF and the Cotton 
Research and Development Corporation (CRDC) from 1 July 2013 to 30 June 2017. 

Methods 

The project was first analysed qualitatively using a logical framework that included project 
objectives, activities and outputs, and actual and potential outcomes and impacts. Impacts 
were categorised into a triple bottom line framework. Principal impacts were then valued. 

Benefits were estimated for a range of time frames up to 30 years from the last year of 
investment in the project. Past and future cash flows in 2016/17 dollar terms were 
discounted to the year 2016/17 (last year of investment) using a discount rate of 5% to 
estimate the investment criteria. 

The cost-benefit analysis (CBA) was conducted according to the Impact Assessment 
Guidelines of the Council of Rural Research and Development Corporations (CRRDC) (May, 
2014). 

Impacts 

The major impacts identified were of a financial/economic nature. However, some social and 
environmental impacts were identified also but not valued. It is expected that the Central 
Highlands cotton industry will be the primary beneficiary of the investment. 

Investment Criteria 

Total funding from all sources for the project was approximately $1.18 million (present value 
terms). The value of total benefits was estimated at $20.24 million (present value terms). 
This result generated an estimated net present value (NPV) of $19.06 million, and a benefit-
cost ratio (BCR) of approximately 17.1 to 1. 
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1. Method 
The evaluation approach follows general evaluation guidelines that are now well entrenched 
within the Australian primary industry research sector including Research and Development 
Corporations (RDCs), Cooperative Research Centres (CRCs), State Departments of 
Agriculture, and some Universities. This impact assessment uses Cost-Benefit Analysis 
(CBA) as its principal tool. The approach includes both qualitative and quantitative 
descriptions that are in accord with the evaluation guidelines of the Council of Research and 
Development Corporations (CRRDC) (May, 2014).  

The evaluation process involved identifying and briefly describing project objectives, 
activities and outputs, and potential and actual outcomes and impacts. The principal 
economic, environmental and social impacts are then summarised in a triple bottom line 
framework.  

Some, but not all, of the impacts identified were then valued in monetary terms. The decision 
not to value certain impacts was due either to a shortage of necessary evidence/data, or the 
likely low relative significance of the benefit compared to those that were valued. The 
impacts valued therefore are deemed to represent the principal benefits delivered by the 
project. 

2. Background and Rationale 
Background 

The Australian cotton industry is one of Australia’s largest rural export earners and has an 
estimated annual average gross value of production of $2 billion. Australia produces both 
cotton lint and cottonseed. Cotton lint (fibre) makes up approximately 42% of picked cotton 
by weight and contributes about 85% of the total income from a cotton crop. The other 15% 
comes from cottonseed which is mostly used to make cottonseed oil and stock feed (Cotton 
Australia, 2016a).  

Cotton is a summer crop and approximately 95% of the total area of cotton grown in 
Australia is grown under irrigation (Cotton Australia, 2016b). Australian irrigated lint yields 
are the highest of any major cotton producing country in the world and Australian cotton 
growers have produced, on average, an estimated 2.74 million bales of cotton lint per annum 
(where a standard Australian bale contains 227 kilograms of cotton lint) from an average 
cropping area of approximately 300,000 hectares (Cotton Australia, 2017).  

There are, approximately 1,200 cotton growers in Australia with about 60% of farms in New 
South Wales (NSW) and 40% in Queensland (QLD). The major production area in NSW 
stretches south from the Macintyre River on the QLD border and covers the Gwydir, Namoi 
and Macquarie valleys. In NSW, cotton is also grown along the Barwon and Darling rivers in 
the west and the Lachlan and Murrumbidgee rivers in the south. 

In QLD, cotton is grown mostly in the south in the Darling Downs, and in the St George, 
Dirranbandi and Macintyre Valley regions. The remainder is grown in Central Queensland 
(CQ) near Emerald, Theodore and Biloela. CQ represents approximately 20% of the QLD 
cotton production area and about 7% of total Australian cotton lint production (in terms of 
bales) (based on data collated from the annual Cotton Yearbook, 2010 to 2016, published by 
The Australian Cottongrower, Toowoomba). The major Australian cotton production regions 
are shown in Figure .  
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Figure 1: Map of Key Cotton Production Regions in Australia 

 
Source: Cotton Australia, 2017 URL: http://cottonaustralia.com.au/australian-cotton/basics/where-is-it-grown 

 
Rationale for the Investment 

Central Queensland has had a long history of cotton production. The hot tropical climate of 
CQ presents both constraints and opportunities for cotton producers. Over the past decade, 
a combination of a variable climate, characterised by frequent weather extremes, and 
specific or exacerbated pest and disease incidence have contributed to a situation of largely 
static yields and a high frequency of bale quality discounts. On the other hand, the warm 
climate translates into a relatively long growing season, which in turn facilitates flexibility in 
sowing times. 
Due to a warmer climate in the north, cotton crops in CQ are planted from mid-September 
and the cotton is picked from late February. This crop cycle means that January is a critical 
time in cotton plant development. During the January period, cotton crops reach peak 
flowering and boll fill and variable and sometimes extreme climatic conditions experienced 
from late January due to monsoonal influences can cause lint yield and quality losses. It was 
recognised that the climate in CQ could be amendable to earlier planting for cotton crops 
potentially leading to earlier harvest, thus minimising the risk of a crop being exposed to late 
summer variable weather conditions during critical growth periods. 
Project DAQ1401 “Strengthening the Central Highlands Cotton Production System”, jointly 
funded by the Department of Agriculture and Fisheries QLD (DAF) and the Cotton Research 
and Development Corporation (CRDC), was planned to investigate tactics that may enable 
early flowering of cotton crops in spring, potentially bringing forward the time at which crops 
mature thus avoiding boll-fill during periods of variable conditions for the Central Highlands 
in CQ. 
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3. Project Details 
Summary 

Project Title: Strengthening the Central Highlands Cotton Production System 

Research Organisation: Department of Agriculture and Fisheries, Queensland 

Principal Investigator: Paul Grundy 

Period of Funding: July 2013 to June 2017 
 
Objectives 

The objectives of the project were: 
1. To better define yield potential in relation to climate variability and genotype.  
2. To develop and test agronomic tactics aimed at increasing the reliability of yield 

potential and best bet strategies that reduce climate risks.  
3. To better understand the interactions that are occurring between climate, causal 

agents and crop development that may be influencing the incidence and severity of 
boll rots and then to exploit this knowledge where possible to reduce boll rot yield 
losses. 

4. To investigate the ecology and management of Symphyla, a recurring soil borne pest 
in the Dawson farming system.  
 

Logical Framework 

Table 1 provides a description of the project in a logical framework developed for the project. 
Table 1: Logical Framework for Project DAQ1401 

Activities and 
Outputs 

Climate Data Analyses 
 An analysis of existing Central Highlands data and modelling scenarios 

was carried out that substantiated the difficulties reported by growers in 
the region who have been trying to maximise yield potential in a 
variable climate. 

 Analysis and basic modelling for the entire Central Highlands Bureau of 
Meteorology (BOM) weather data set was conducted to test various 
climatic risk scenarios for the region and identify gaps and opportunities 
for cotton research. 

 
Early Crop Establishment Trials 
 A fully replicated pilot experiment was implemented and completed 

during the 2013/14 season. The experiment tested the impact of early 
establishment with the use of biodegradable films and collected a set of 
crop responses to different climatic conditions throughout the season. 
Trial plots were planted at four different sowing dates from the 
beginning of August (5th and 19th of August, and 2nd and 15th of 
September). 

 Extensive plant development measurements (leaf area, light 
interception, dry matter accumulation and partitioning, total retention, 
nodes, nodes above white flower, height and maturity) were made 
throughout the season. 
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 A problem was encountered with the first films tested for the August 
sowings. The film suffered from premature breakdown which negated 
many of the potential benefits. A new version of film was acquired 
which lasted 5-6 weeks before beginning to break down. 

 Where the films remained intact the first season results showed that 
crop development was hastened by about 7 to 9 days. 

 The project was varied in early 2014 to allow capital expenditure on a 
custom-built Film Layer and degradable film (in collaboration with DC 
Envrioplas) to be used for the following three seasons. The film was 
then laid mechanically on hills which overcame many of the deployment 
problems experienced in the first trial. 

 Trials for the first three seasons of the project (2013/14 to 2015/16) 
were planted using the Bollgard II® variety. This variety of cotton is 
commercially restricted to a specific planting window (between 
September 15 and October 26 for the Central Highlands and the 
Dawson-Callide Valleys (Monsanto Australia Limited, 2012)) by the 
Australian Pesticide and Veterinary Medicines Authority (APVMA).  

 The project findings (up to 2014) were included in submissions to the 
APVMA seeking a permit to widen the planting window for CQ. 

 A permit was granted by the APVMA to vary the planting window for 
Bollgard II® that allowed commercial scale trials to be undertaken for 
the early sowing dates from the 2014/15 season (Cotton Australia, 
2014). 

 The second trial, the first at a commercial scale, commenced 3 August 
2014. This experiment built on the results from the first season field 
work investigating the potential of late winter sowing with and without 
degradable films as a tactic for improving the timing of boll fill (so that 
this growth phase would occur during more reliable spring time weather 
conditions). 

 Four sowing dates were again trialled and, despite recording only two 
days free of cold shocks, the August sown cotton (with and without film) 
continued to develop and the early sowings were successful and 
yielded over 10 bales/ha. 

 There were no significant differences for yield between any of the 
sowing dates or cotton sown with or without the biodegradable film. 

 While biomass data indicated that the film sown treatments had quicker 
early season development, treatment differences dissipated during 
flowering as the without-film treatments caught up. 

 Analysis of crop growth and development data showed separate issues 
for cotton sown both early and at the normal time for the past two 
seasons. The early sown crops grew in a very compact but efficient 
manner in terms of yield partitioning. However, biomass and light 
interception measurements indicated that these sowings did not fully 
exploit the radiation available during flowering and boll fill during 
November and early December due to the crop rows not fully closing.  

 In contrast, the growth and development of the mid-September sowings 
were more typical of Central Highlands crops, fully intercepting sunlight 
(row closure) by cut-out2 and exhibiting a higher growth rate per day 
due to warmer conditions prior to flowering. 

 On this basis, the September sowings should have out-performed the 
August sowings each season and yet, due to variable weather 

                                                      
2 Cut-out is the point at which the production of new fruiting sites on the cotton plant ceases. 
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conditions encountered from December onwards, finished with either 
the same or less yield than the earlier sowings. 

 The second commercial-scale experiment testing late winter sowing 
was established at Orana, Emerald for the 2015/16 season. Air 
temperatures were cooler than previous seasons with the first three 
weeks of August being well below 12oC every night. Despite this, soil 
temperatures remained at or above the critical threshold of 12oC. 

 An additional site was sown at a property near Comet, Queensland with 
a single bulk planting of cotton sown on 1 August 2015. This crop was 
benchmarked as the primary early sown crop throughout the 2015/16 
season against the main experiment where multiple planting dates (with 
and without biodegradable film) were tested. 

 Alternative management practices were implemented during the 
2015/16 trials that would encourage greater early season vegetative 
expansion of cotton on 1m row spacings through changes to water, 
nitrogen and insect management. 

 The 2015/16 early sowings achieved a much larger canopy that fully 
intercepted sunlight by cut-out in contrast with earlier experiments. 

 The increased crop biomass and light interception during spring and 
early summer conditions resulted in a high number of large bolls 
culminating in yields just over 14 bales/ha for both early sowings at the 
end of the season. 

 The mid-September sowing yielded significantly less (9.2b/ha) when 
picked on 23 February after a significant rainfall event. Significant 
losses occurred due to tight locked bolls and boll rots. Lint quality was 
also poor due to discolouration and reduced fibre strength. 

 Bollgard 3® became available for the 2016/17 season. Bollgard 3® has 
a more flexible planting window, allowing crops in CQ to be planted 
between 1 August and 31 October (Monsanto Australia Pty Ltd, 2016). 

 The project was extended to allow for additional trials in the 2016/17 
season using Bollgard 3®. 

 Degradable film was not used in the 2016/17 field experiments. 
 Three August sowing dates were planted as well as three December 

dates. This late planting tactic also serves the purpose of minimising 
the chance of a wet pick but has associated challenges around crop 
establishment and flowering if conditions in January/February are wet 
or hot/humid. 

 Yields for the August sown 2016/17 season trials were approximately 
12 bales/ha and 9.5 bales/ha for the September sown trials. 

 
Boll Rot Treatment 
 A field experiment was conducted during the 2014/15 season at 

Emerald to test potential infection pathways for tight locking pathogens 
(boll rot). 

 The 2014/15 experiment had a cross-section of treatments 
implemented on groups of flowers. Treatments ranged from full 
protection from pathogen spore invasion through to the purposeful 
introduction of pathogen spores to open flowers. The treatments were 
applied to flowers over a 4-week period with 1,440 flowers in total being 
treated. Each flower was followed through to harvest and remaining 
bolls were hand-picked for further examination. 

 The bolls were visually assessed and seeds from tight lock affected 
bolls were examined for pathogen content and fungal species 
composition. 
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 Results suggested a very high level of Alternaria spp. within most tight 
locked bolls regardless of the inoculation regime utilised in the 
experiment. 

 Following from the findings of the 2014/15 experiments, field 
experiments were conducted in the 2015/16 and 2016/17 seasons. The 
experiments tested the potential for using the fungicide Presaro 420 SC 
(210 g/L Prothioconazole & 210 g/L Tebuconazole) and Bion® to 
reduce the incidence of tight locking in cotton. 

 The 2015/16 and 2016/17 fungicide experiments showed little promise 
in terms of reduce the incidence of tight locked bolls. 

 
Symphyla Management 
 There had been reports of crop establishment issues in Central 

Queensland cotton attributed to Symphylid organisms. 
 Collections of Symphyla were made from the Dawson Valley, Darling 

Downs and Moree cotton regions to establish a laboratory colony so 
that basic experimentation could be conducted to determine better 
sampling techniques, thresholds and management techniques. 

 Attempts to establish a lab colony were unsuccessful, thus the project 
focus shifted to in-field experimentation. 

 Several fields with high numbers of Symphyla were identified on the 
Darling Downs and experiments were carried out on sampling 
techniques using targeted baits.  

 A large number of fields (>20) were sampled for Symphyla and the 
health and vigour of the crops visually assessed to correlate the 
presence of Symphyla with signs of early season crop damage.  

 Several fields were found to host significant populations of Symphyla 
with no apparent impact on crop establishment or vigour. 

 Findings suggest that Symphyla are not solely responsible for poor 
crop establishment and that, instead, a complex of soil pests may be 
responsible. 

 
Extension & Communication 
 Multiple field days were conducted with growers at the research sites 

during each growing season (2013/14 to 2016/17) as part of a regular 
program that aimed to inform the local industry of results as they 
occurred. 

 Research results were presented to the Emerald Cotton Growers’ 
Association (CGA) in May 2014, presentations regarding the research 
with Symphyla and soil pests generally were made at the Goondiwindi 
CGA meeting in July 2014, the Australian Cotton Conference 2014 and 
Toowoomba FUSCOM November 2014. 

 Articles from the project team were published in publications including 
Spotlight and the Cotton Grower magazine. 

 A cotton production workshop focusing on new sowing window options 
for Bollgard 3® and how this may relate to the Central Highlands 
climate was held in June 2016. The workshop was well supported with 
most Central Highlands growers and advisors attending. 

Outcomes  Project findings and the Principal Investigator (PI) contributed to the 
development of the Bollgard 3® growing regulations as part of the 
resistance management plan. 

 Contributions were made to the advisory committee for chemical and 
transgenic crop registration issues that provides advice to the APVMA 
via Cotton Australia.  
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 In particular, the project findings and advice supplied to the APVMA 
contributed to the decision to extend the Bollgard 3® planting window 
to include all of August for future CQ plantings. 

 The project outputs are expected to give confidence to CQ cotton 
growers to potentially plant their cotton crops as early as August 1 to 
take advantage of stable conditions during boll fill and avoid variable 
climatic conditions around harvest. 

 Growers may implement alternative management strategies to 
encourage early season vegetative expansion to optimise plant growth 
for early sown cotton crops. 

 Boll Rot remains an issue for growers, particularly in wet seasons. 
However, the project outputs may be used as a foundation for further 
research and development (R&D) in relation to other potential 
fungicides for use against the range of pathogens that cause tight 
locking of bolls. 

 The project found that Symphyla alone are unlikely to be solely 
responsible for poor crop establishment in some fields. These findings 
may be used as a base for future R&D into soil borne pests that are 
assumed to affect cotton crop establishment. 

Impacts  Potentially increased average yields from early planting through cotton 
crops being exposed to more favourable conditions during boll fill. 

 Potentially reduced harvest losses from early planting that result from 
variable weather conditions in February and March by bringing forward 
harvest to January or early February. 

 Potential reduction in quality discounts that result from cotton exposed 
to wet weather before harvest in some years by bringing forward 
harvest to January and early February. 

 Potential opportunity to grow a rotation crop after cotton if harvested in 
January, should wet weather occur in February (e.g. Mungbean). 

 Potentially reduced variability of yields from early planting if there is wet 
weather prior to picking. There is potential to grow the crop on and 
compensate for reduced yield. 

 Potentially increased input costs from early planting due to changed 
agronomic management practices (e.g. higher seeding rates, nutrient 
management etc.). 

 Improved grower well-being through reduced stress in terms of crop 
management resulting from an early sown crop growing slower and 
increasing decision making time (CRDC, 2017). 

 Improved community well-being through spill-over benefits from 
increased grower productivity and/or profitability. 
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4. Project Investment 
Nominal Investment 

Table 2shows the annual investment (cash and in-kind) for the project funded by DAF, 
CRDC and other investors. 

Table 2: Annual Investment in Project DAQ1401(a) (nominal $) 

Year Ended 
30 June 

DAF ($) CRDC ($) Others ($) Total 

2014 122,083 128,267(d) 55,500 305,850 
2015 126,818 132,361 55,500 314,679 
2016 88,127(b) 135,749 55,500 279,376 
2017 67,029(c 36,262 0 103,261 
Total 404,057 432,609 166,500 1,003,166 

Source: Project documentation (including original contract and subsequent variations) and input from PI 
Paul Grundy. 

(a) Paul Grundy also managed a second project, DAQ1502, at Emerald. This project included partial 
funding for a technical officer who spent time on the DAQ1401 project. Investment cost figures for both 
DAF and CRDC in each year include the budgeted costs for the DAQ1401 contribution by the technical 
officer (cash and in-kind). 

(b) DAF committed to providing an additional $20,000 to DAQ1401 for 2015/16 and CRDC decreased 
funding by $20,000 in 2015/16 (Schedule 1, Project Variation Executed Agreement, 18th July 2016). The 
adjustment to the project was then returned by CRDC under a new capital purchase project. 

(c) Projected was extended for 12 months with no additional funding. 2016/17 investment was carry-over of 
uncommitted funds (Item I, DAQ1401 CRDC Financial Statement for the year ending 30 June, 2016). 

(d) Includes $11,000 for Major Capital Item “Biodegradable Film Layer” given project code DAQ1401C. 

Program Management Costs 

For the DAF and other investment, the management and administration costs for the project 
are already built into the nominal $ amounts appearing in Table . The salary multipliers that 
had been used (Wayne Hall, pers. comm., 2017) were: 

 2.85 multiplier for salaries contributed by DAF  
 1.85 multiplier for salaries paid for by other parties 

 
For CRDC investment, the cost of managing the CRDC funding was added to the CRDC 
contribution via a management cost multiplier (1.1325); this was estimated based on the 
average reported share of ‘employee benefits’ & ‘supplier’ expenses in total CRDC 
expenditure for 2014/15 and 2015/16 (CRDC, 2016).  

Real Investment and Extension Costs 

For the purposes of the investment analysis, the investment costs of all parties were 
expressed in 2016/17 $ terms using the Implicit GDP Deflator index (ABS, 2016). No 
additional costs of extension were included as the project already encompassed an 
extension component and involved a high level of industry participation. 
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5. Impacts  
The principal potential impacts from the positive results exhibited by the project for early 
planting of cotton crops include: 
 Increased average yields as a result of cotton crops in the Central Highlands being 

exposed to more favourable conditions during boll fill. 
 Avoided yield losses in years with severe weather events (e.g. flooding) occurring in 

February and March by bringing forward harvest to January or early February in the 
Central Highlands. 

 Reduced losses from quality discounts that result from cotton exposed to wet weather 
before harvest in some years by bringing forward harvest to January and early February 
in the Central Highlands. 

Table Table 3 provides a summary of the types of impacts categorised into economic, 
environmental and social impacts. 

Table 3: Triple Bottom Line Categories of Potential Impacts from DAQ1401 

Economic  Increased average yields through crops exposed to more 
favourable growing conditions and less variable yields.  

 Reduced harvest losses from severe weather events (e.g. 
floods). 

 Increased profitability for growers from reduced cotton 
quality discounts and opportunities to grow additional 
rotation crops. 

 Some increased input costs due to changed agronomic 
management practices. 

Environmental  Increases in grower input use (e.g. nutrients, fungicides, 
water) to manage earlier planting and crops in the ground 
for longer periods resulting in potentially increased 
downstream impacts. 

Social  Improved grower well-being through reduced stress in 
terms of crop management and less variable incomes. 

 Spill-over benefits in terms of regional community well-
being from increased grower productivity and/or 
profitability. 

 
 

Public versus Private Impacts  

Most impacts identified in this evaluation are industry related and therefore the benefits are 
considered private benefits. Some minor public benefits have been delivered, including a 
social benefit in the form of community spill-overs. 

Distribution of Private Impacts  

The primary beneficiaries of the findings for tactics leading to early flowering of cotton crops 
in the Central Highlands will be the Central Highland cotton growers.  
It can be assumed that the distribution of the benefits from the project findings will be 
distributed between participants along the commercial supply chains, including final 
consumers.   
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Impacts on other Australian industries 

It is assumed that project impacts will be confined to the Australian, Central Highlands cotton 
industry. Other cotton industries are not likely to benefit (e.g. New South Wales). 

Impacts Overseas  

No impacts to overseas cotton industries are expected.  

Match with National and State Priorities 

The Australian Government’s Science and Research Priorities and Rural Research, 
Development and Extension (RD&E) priorities are reproduced in Table 4. The research into 
tactics to enable early flowering and harvest of cotton crops in the Queensland Central 
Highlands contributes primarily to Rural RD&E Priorities 3 and 4 and to Science and 
Research Priority 1. 

Table 4: Australian Government Research Priorities 

Australian Government 
Rural RD&E Priorities(a)  

(est. 2015) 
Science and Research Priorities(b)  

(est. 2015) 
1. Advanced technology  
2. Biosecurity 
3. Soil, water and managing 

natural resources 
4. Adoption of R&D 

1. Food 
2. Soil and Water  
3. Transport 
4. Cybersecurity  
5. Energy and Resources  
6. Manufacturing  
7. Environmental Change 
8. Health 

(a) Source: Commonwealth of Australia (2015) 
(b) Source: Office of the Chief Scientist (2015) 

The Queensland Government’s Science and Research Priorities, together with the four 
decision rules for investment that guide evaluation, prioritisation and decision making around 
future investment are reproduced in Table 5. 

Project DAQ1401 addressed Queensland Science and Research Priorities 1 and 6. In terms 
of the guides to investment, the project is likely to have a real future impact through 
improved confidence in cotton planting practices. The project was supported and funded by 
others external to the Queensland Government and had a distinctive angle as the 
Queensland cotton industry will be the primary recipient of the impacts. 
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Table 5: Queensland Government Research Priorities 

Queensland Government 
Science and Research Priorities Investment Decision Rule Guides 

1. Delivering productivity growth  
2. Growing knowledge intensive services 
3. Protecting biodiversity and heritage, both marine 

and terrestrial 
4. Cleaner and renewable energy technologies 
5. Ensuring sustainability of physical and especially 

digital infrastructure critical for research 
6. Building resilience and managing climate risk 
7. Supporting the translation of health and 

biotechnology research 
8. Improving health data management and services 

delivery 
9. Ensuring sustainable water use and delivering 

quality water and water security 
10. The development and application of digitally-

enabled technologies.  

1. Real Future Impact 
2. External Commitment  
3. Distinctive Angle 
4. Scaling towards Critical Mass   

Source: Office of the Chief Scientist Queensland (2015) 
 
 

6. Valuation of Impacts 
Impacts Valued  

Analyses were undertaken for total benefits that included future expected benefits. A degree 
of conservatism was used when finalising assumptions, particularly when some uncertainty 
was involved. Sensitivity analyses were undertaken on the discount rate as well as for the 
maximum level of adoption and the estimated potential average yield gain. 

The R&D undertaken in project DAQ1401 was focussed on cotton sown in the Central 
Highlands of Queensland. However, the research findings also may be applicable to the 
Dawson-Callide region in CQ but to a lesser extent. Climate analysis of the Dawson-Callide 
region shows that monsoon influences are less pronounced than for the Central Highlands 
and therefore the odds of rain or heat waves during boll filling when planted at the traditional 
time is lower. Also, early August is too cool for sowing in the Dawson-Callide region, so 
growers are better off sowing late August. It is expected that a number of growers in the 
Dawson-Callide region will adopt sowing cotton in late August resulting in increased average 
yields for the region. However, this will take time to validate (Paul Grundy, pers. comm., 
2017). Consequently, any potential benefits for the Dawson-Callide cotton region have been 
excluded from the current analysis and thus the benefits valued are likely an underestimate 
of the total value of the potential impacts for the investment in project DAQ1401. 

Three impacts for the Central Highlands cotton region were valued. The first was an average 
yield gain for cotton crops planted early in the Central Highlands (through improved 
conditions at boll fill, reduced incidence of tick locking and boll rot and compensatory yield in 
wetter than average seasons). The second was avoided yield losses in years when severe 
weather events occur in the Central Highlands cotton region prior to harvest (e.g. flooding in 
February or March). The third impact valued was reduced incidence of quality discounts due 
to earlier harvesting avoiding wet picking causing discolouration and boll rot. 
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Impacts not Valued 

Not all impacts identified in Table 3 could be valued in the assessment.  
The economic impacts identified but not valued included: 
 Potential opportunity to grow a rotation crop after cotton if harvested in January, should 

wet weather occur in February (e.g. mungbean). 
 Potentially increased input costs due to changed management practices (nutrient 

management etc.). 

The above economic impacts were not valued due to limited availability of baseline data and 
difficulty in making credible assumptions in terms of outcomes and potential impacts. 

The environmental impact identified but not valued was the potential for changes in grower 
input use (e.g. nutrients, fungicides, water) to manage earlier planting and crops in the 
ground for longer periods resulting in increased/decreased downstream impacts. This 
environmental impact was not valued due to lack of both baseline and marginal impact data.  

The social impacts identified but not valued included: 
 Improved grower well-being through reduced stress in terms of crop management 

resulting from an early sown crop growing slower and increasing management time. 
 Improved community well-being through spill-over benefits from increased grower 

productivity and/or profitability.  

These two social impacts were not valued due to lack of time and resources and the greater 
uncertainty of assumptions required in estimating such secondary impacts.  

Valuation of Benefit 1: Increased average cotton yields for the Central 
Highlands 

Cotton crops planted in August over the project’s four seasons (2013/14 to 2016/17) all 
established well and were harvested from mid-January to February. The project found that 
the August sown trials in each season finished with either the same or more yield than the 
traditional September sowings due to variable weather conditions encountered from 
December onwards.  

To demonstrate this, during the 2013/14 season, a heatwave followed by cloudy weather 
caused extensive shedding in the September sowings resulting in reduced yield compared 
with the August sowings. For the 2014/15 trial sowings, the September plantings were on 
track to significantly out‐yield the August sowings. However, variable radiation during late 
December and early January were sufficient to cause shedding and a reduction in boll size 
resulting in no significant difference between sowing date yields. The August sowings which 
were mostly mature by the time the variable radiation occurred were largely unaffected 
(Grundy, 2015). 

Yields for the August sown trial cotton crops during DAQ1401 averaged approximately 11 
bales/hectare over the four seasons. Average irrigated cotton yields for the Central 
Highlands are estimated at 8.0 bales/hectare over the past 10 years (based on data 
obtained from ‘The Australian Cottongrower’, 2010, 2011, 2012, 2013, 2014, 2015 & 2016). 
This indicates an estimated potential average yield improvement of 37.5%. 

This improvement includes the effects of earlier flowering and boll fill, and reduced incidence 
of boll rot through avoidance of potential weather events commonly seen from February, 
such as extreme heat and humidity, heavy or prolonged periods of rain causing water 
logging, and reduced radiation from cloud cover. Boll rot alone can cause yields to be 
reduced by 10% or more in an affected season (CRDC, 2017). 
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The PI for the project, Paul Grundy, was quoted in a January 2016 article in Rural Weekly 
magazine as saying: 

“You’re not always going to get the highest yield, but certainly you’re going to lower your risk 
of crop exposure during wetter-than-average seasons.” 

A conservative estimated average yield gain of 20% was used for the valuation with a 50% 
probability of impact. Also, given the positive research findings, it was assumed that 50% of 
growers in the Central Highlands region would adopt the practice of sowing pre-September 
and that this adoption will occur over three years. 

Specific assumptions for the valuation of benefit 1 are provided in Table 6. 

Valuation of Benefit 2: Reduced yield losses in years with severe weather 
events  

Central Queensland is periodically affected by severe weather events such as cyclones and 
flooding. These events are most common during the summer period from December through 
to March. For example, floods that occurred during the 2010/11 season destroyed 
approximately 5,000 hectares of cotton west of Emerald in the Central Highlands growing 
region (MacDonald & Healy, 2010). 

Also, more recently, cotton crops in Central Queensland were impacted by cyclone Debbie 
which crossed the Queensland coast near Bowen in March, 2017 and caused widespread 
flooding and wind damage. 

Early sown crops may be harvested as early as mid-January. When severe weather events 
occur later in summer, it is possible that growers could avoid substantial crop losses that 
may result from these weather events. 

It was estimated that a severe weather event (e.g. major flood) occurring late in summer or 
in early autumn for Central Queensland would take place approximately one year in ten 
(10% of the time) and that losses for traditional plantings would be 50% in those years 
(based on reported crop losses in years with severe weather events: ABC Rural, 2011). It 
was assumed, as for benefit one, that 50% of growers would adopt earlier planting and that 
this adoption would occur over three years. Adopters of early planting would therefore 
harvest by mid-February and would avoid any losses that would have resulted from these 
extreme weather events. 

Specific assumptions for the valuation of benefit 1 are provided in Table 6. 

Valuation of Benefit 3: Reduced incidence of quality discounts  

In 2011/12, quality discounts on cotton for the Central Highlands region were averaging $40 
per bale (CRDC, 2015) and data revealed, on average, a strong correlation between poor 
yields and quality and variable weather conditions in January and February.  
If cotton crops are trying to set fruit and fill bolls in January, climate records indicate that they 
are more likely to have yield and quality potential affected by weather events such as 
extreme heat and humidity, heavy or prolonged periods of rain causing water logging, and 
reduced radiation from cloud cover. 

By bringing forward the crop harvest there is the potential to avoid variable weather 
conditions at key stages of plant growth as well as wet picking, which in turn reduces the risk 
of quality downgrades (e.g. from discolouration as a result of a wet pick) in wetter-than-
average years or hotter/more humid years.  



62 
 

It was estimated that 50% of growers in the Central Highlands would adopt the practice of 
sowing early and this adoption would occur over a period of three years. Wetter-than-
average or hotter/more humid years were assumed to occur approximately 40% of the time 
(two years in five). Adopters would, therefore, avoid quality downgrade losses of $40 per 
bale in 40% of seasons. 

Specific assumptions for the valuation of benefit 3 are provided in Table 6. 

Counterfactual 

It was assumed that, without the investment in DAQ1401, adjusting the planting window for 
Bollgard 3® to include all of August would not have been considered (Paul Grundy, pers. 
comm., 2017). It also was assumed that, if project DAQ1401 had not been funded, RD&E 
associated with the physiology and agronomic practices related to the Bollgard 3® variety 
would have been undertaken in CQ but not until a couple of years after its commercial 
release in 2016/17. It was further assumed that this RD&E would have had similar total 
investment costs to DAQ1401 and would be carried out over four years. This future RD&E 
would have been used as part of a four to six-year data collection process required to enable 
changes to the resistance management plan for Bollgard 3®, including adjusting the planting 
window. Thus, the required RD&E would not have commenced until 2018/19, the data 
collection and development process would have taken six years (to 2023/24) and therefore 
adoption of early sowing practices in the Central Highlands would not have commenced until 
2024/25, eight years later than with the investment in DAQ1401. 

Attribution 

The research findings and their usage have occurred in close cooperation with industry. No 
other attribution factors have been included in the valuation. All benefits are attributed to the 
investment in DAQ1401. 

Additional Costs 

Planting early requires a higher number of seeds to be sown per hectare and mandates the 
need for seed dressings, that many growers typically use for September sowing but some 
avoid. Using standard seed for September sowings, growers would use basic treated seed 
at a cost of approximately $65-87/ha. For August sowing utilising a higher planting rate and 
fully treated seed the costs would be $132-149/ha. Over the four years of commercial scale 
trials as part of project DAQ1401, the increased seeding/treatment cost has been the only 
consistently increased production cost. Each year however, this was partly offset by a saving 
in irrigation usage which varied between 1-1.6ML/ha. This was due to the August sown 
crops being compact and setting bolls during a cooler time of year and therefore transpiring 
less water during the life of the crop compared to September sowing which matures the bolls 
later when conditions are hotter. The value of the saving in water would be considerable but 
might vary between growers depending on whether they flood harvest or are channel 
irrigators (Paul Grundy, pers. comm., 2017).  

Insect management was more variable for the August sown crops as it depended on the 
season. However, the early sown crops tended to utilise one additional insecticide 
application per season at a cost of $6-12/ha. On the other hand, none of the August sown 
crops ever required Mepiquat Chloride applications which have been standard in September 
sowings at a cost of $6-12/ha thus offsetting the additional insecticide application in most 
years (Paul Grundy, pers. comm., 2017).  

It was assumed, based on the information provided, that additional costs of approximately 
$140/ha would be incurred by growers adopting August sowing for cotton crops in the 
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Central Highlands. It was further assumed the probability of incurring this additional cost was 
50% given the potential for offsetting water savings depending on the season and prevailing 
crop management practices. 

Extension 

As extension has been a component of the project throughout the trials, it is assumed that 
adoption will not require additional extension resources to those already undertaken. 

Summary of Assumptions 

A summary of the key assumptions made for the valuation of impacts is shown in Table 6. 
 

Table 6: Summary of Assumptions 

Variable  Assumption Source 

Benefit 1: Increased average yields 
Average area of irrigated cotton 
– Central Highlands (10-year 
average) 

14,800 ha Based on date obtained from The 
Australian Cottongrower, 2010, 
2011, 2012, 2013, 2014, 2015 & 
2016 Average yield for irrigated cotton 

– Central Highlands (10-year 
average) 

8.0 bales/ha 

Average price of cotton lint (5-
year average) 

$480/bale Based on data obtained from the 
Australian Grown Cotton 
Sustainability Report, 2014 

First year of impact 2018 Agtrans Research based on 
project DAQ1401 being completed 
30 June 2017 

Maximum adoption 50% of Central 
Highlands irrigated 
crop area 

Agtrans Research(a) 

Time to maximum adoption 3 years 
Average yield improvement 20% Agtrans Research (based on yield 

data obtained during the 
commercial scale trials for 
DAQ1401) 

Risk Factors 
Probability of output 100% Agtrans Research 
Probability of usage 100% 
Probability of impact 50% Agtrans Research (based on 

published interviews with trial 
participants and researchers) 

Benefit 2: Reduced crop losses in years with severe weather events 
Average area of irrigated cotton 
– Central Highlands (10-year 
average) 

14,800 ha Based on date obtained from The 
Australian Cottongrower, 2010, 
2011, 2012, 2013, 2014, 2015 & 
2016 Average yield for irrigated cotton 

– Central Highlands (10-year 
average) 

8.0 bales/ha 

Average price of cotton lint (5-
year average) 

$480/bale Based on data obtained from the 
Australian Grown Cotton 
Sustainability Report, 2014 
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First year of impact 2018 Agtrans Research based on 
project DAQ1401 being completed 
30 June 2017 

Maximum adoption 50% of Central 
Highlands irrigated 
crop area 

Agtrans Research(a) 

Time to maximum adoption 3 years 
Frequency of severe weather 
events occurring from mid-
February 

10% (1 year in 10) 

Production losses for crops 
sown at traditional times in 
years with severe weather 
events 

50% Agtrans Research based on 
reports of crop losses due to 
flooding (e.g. ABC Rural, 2011) 

Production losses (reduced) for 
growers who adopt early sowing 
in years with severe weather 
events 

Nil Agtrans Research(a) 

Risk Factors 
Probability of output 100% Agtrans Research 
Probability of usage 100% 
Probability of impact 50% 

Benefit 3: Reduced incidence of quality discounts   
Average area of irrigated cotton 
– Central Highlands (10-year 
average) 

14,800 ha Based on date obtained from The 
Australian Cottongrower, 2010, 
2011, 2012, 2013, 2014, 2015 & 
2016 Average yield for irrigated cotton 

– Central Highlands (10-year 
average) 

8.0 bales/ha 

Average price of cotton lint (5-
year average) 

$480/bale Based on data obtained from the 
Australian Grown Cotton 
Sustainability Report, 2014 

First year of impact 2018 Agtrans Research based on 
project DAQ1401 being completed 
30 June 2017 

Maximum adoption 50% of Central 
Highlands irrigated 
crop area 

Agtrans Research(a) 

Time to maximum adoption 3 years 
Frequency of variable weather 
conditions (e.g. wetter-than-
average or hotter/more humid) 
years 

40% (2 year in 5) 

Average quality discounts on 
cotton lint for the Central 
Highlands in wet years for crops 
planted at traditional times 

$40/bale CRDC, 2015 

Quality discount for cotton lint 
for the Central Highlands in 
wetter/more humid years for 
crops planted early 

Nil Agtrans Research(a) 

Risk Factors 
Probability of outputs 100% Agtrans Research 



65 
 

Probability of usage 100% 
Probability of impact 50% 
COUNTERFACTUAL: RD&E into agronomic practices for Bollgard 3® (including early sowing) 
would have happened anyway. 
Cost of RD&E into agronomic 
practices for Bollgard 3® in 
Central Queensland 

$1.08 million over four 
years 

Based on total investment in 
DAQ1401 from 2014 to 2017 in 
real dollar terms 

First year of investment/RD&E 2018/19 Agtrans Research (based on first 
commercial release of Bollgard 3® 
for the 2016/17 season) 

First year of impact 2024/25 Based on six years for data 
collection and development of an 
updated resistance management 
plan for Bollgard 3® from 2018/19 

All other variables held constant. Benefits 1, 2, and 3 
delayed eight years. 

Agtrans Research 

Additional Costs: Adoption of August sowing incurs some addition costs compared to 
planting during the traditional sowing window for the Central Highlands. 
Average, expected additional 
crop management costs from 
increased seeding rates and 
additional seed treatments. 

$140 per hectare  Paul Grundy 

Probability of incurring additional 
cost  

50% Agtrans Research(a) based on the 
potential for offsetting water 
savings depending on the season 
and prevailing management 
practices 

(a) Agtrans estimates based on consultation with project PI Paul Grundy 

 
 

7. Results  
All past costs were expressed in 2016/17 dollar terms using the Implicit Price Deflator for 
Gross Domestic Product (GDP). All benefits after 2016/17 were expressed in 2016/17 dollar 
terms. All costs and benefits were discounted to 2016/17 using a discount rate of 5%. A 
reinvestment rate of 5% was used for estimating the Modified Internal Rate of Return 
(MIRR). The base analysis used the best available estimates for each variable, 
notwithstanding a level of uncertainty for many of the estimates. All analyses ran for the 
length of the investment period plus 30 years from the last year of investment (2016/17) to 
the final year of benefits assumed.  

Investment Criteria 

Tables 7, 8 and 9 show the investment criteria estimated for different periods of benefits for 
the total investment, the DAF and CRDC investment respectively. The present value of 
benefits (PVB) attributable to DAF investment only, shown in Table 8, has been estimated by 
multiplying the total PVB by the DAF proportion of real investment (38.0%). 
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Table 7: Investment Criteria for Total Investment in Project DAQ1401 

Investment criteria  Number of years from year of last investment  
0 5 10 15 20 25 30 

Present value of benefits ($m) 0.00 12.40 20.24 20.24 20.24 20.24 20.24
Present value of costs ($m) 1.18 1.18 1.18 1.18 1.18 1.18 1.18
Net present value ($m) -1.18 11.22 19.06 19.06 19.06 19.06 19.06
Benefit-cost ratio 0.00 10.50 17.13 17.13 17.13 17.13 17.13
Internal rate of return (IRR) (%) negative 65.7 69.0 69.0 69.0 69.0 69.0
Modified IRR (%) negative 13.6 15.4 15.4 15.4 15.4 15.4

 
Table 8: Investment Criteria for DAF Investment in Project DAQ1401 

Investment criteria  Number of years from year of last investment  
0 5 10 15 20 25 30 

Present value of benefits(a) ($m) 0.00 4.72 7.70 7.70 7.70 7.70 7.70
Present value of costs ($m) 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Net present value ($m) -0.45 4.27 7.25 7.25 7.25 7.25 7.25
Benefit-cost ratio 0.00 10.53 17.18 17.18 17.18 17.18 17.18
Internal rate of return (%) negative 66.3 69.5 69.5 69.5 69.5 69.5
Modified IRR negative 13.6 15.4 15.4 15.4 15.4 15.4

(a) The PVB attributable to DAF investment has been estimated by multiplying the total PVB by the DAF 
proportion of real investment (38.0%). 

 
Table 9: Investment Criteria for CRDC Investment in Project DAQ1401 

Investment criteria  Number of years from year of last investment  
0 5 10 15 20 25 30 

Present value of benefits(a) ($m) 0.00 5.73 9.36 9.36 9.36 9.36 9.36
Present value of costs ($m) 0.55 0.55 0.55 0.55 0.55 0.55 0.55
Net present value ($m) -0.55 5.19 8.81 8.81 8.81 8.81 8.81
Benefit-cost ratio 0.00 10.50 17.14 17.14 17.14 17.14 17.14
Internal rate of return (%) negative 66.0 69.2 69.2 69.2 69.2 69.2
Modified IRR (%) negative 13.6 15.4 15.4 15.4 15.4 15.4

(a) The PVB attributable to CRDC investment has been estimated by multiplying the total PVB by the 
CRDC proportion of real investment (46.2%). 

The annual undiscounted benefit and cost cash flows for the total investment for the duration 
of investment period plus 30 years from the last year of investment are shown in Figure 2.  
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Figure 2: Annual Cash Flow of Undiscounted Total Net Benefits and Total Investment Costs 

 
 

Sources of Benefits 

There are three sources of benefits valued in the analysis. Table 10 shows the relative 
contributions to the PVB from each source. As the additional costs required to achieve the 
benefits (i.e. expected additional costs for higher seeding rates and additional seed 
treatments) could not be apportioned between the three benefits, the contributions to the 
PVB are based on the proportion of each benefit from the total gross benefits 
(undiscounted). The benefit increased average yields is the largest contributor to total 
benefits by a significant margin. 

Table 10: Contribution to Total Benefits from Each Source 

Source of Benefits Contribution to 
PVB ($m) 

Share of 
benefits (%) 

Increase average cotton yields for the Central 
Highlands (Benefit 1)  

14.29 70.6

Reduced crop losses from severe weather events 
(Benefit 2)   

3.57 17.6

Reduced incidence of quality discounts due to 
variable weather conditions (Benefit 3) 

2.38 11.8

Total 20.24 100.0
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Sensitivity Analyses 

A sensitivity analysis was carried out on the discount rate. The analysis was performed for 
the total investment and with benefits taken over the life of the investment plus 30 years from 
the last year of investment. All other parameters were held at their base values. Table 11 
presents the results. The results showed a low sensitivity to the discount rate. This low 
sensitivity is because the benefits occur in the first 10 years after the investment and 
therefore are not subjected to heavy discounting. 
 

Table 11: Sensitivity to Discount Rate 
(Total investment, 30 years) 

Investment Criteria Discount rate 
0% 5% (base) 10% 

Present value of benefits ($m) 25.79 20.24 16.23 
Present value of costs ($m) 1.08 1.18 1.29 
Net present value ($m) 24.71 19.06 14.94 
Benefit-cost ratio 23.88 17.13 12.58 

 
A sensitivity analysis also was carried out on the maximum level of adoption. Table 12 
presents the results. The results showed a high sensitivity to the maximum level of adoption 
level. However, even at only 10% adoption of early sowing, returns to the investment are 
positive. 
 

Table 12: Sensitivity to Maximum Level of Adoption 
(Total investment, 30 years) 

Investment Criteria Maximum level of adoption 
10% 50% (base) 70% 

Present value of benefits ($m) 4.78 20.24 27.97 
Present value of costs ($m) 1.18 1.18 1.18 
Net present value ($m) 3.60 19.06 26.79 
Benefit-cost ratio 4.04 17.13 23.67 

 
Finally, a sensitivity analysis was carried out on the estimated average yield gain for benefit 
1 as benefit 1 contributed approximately 70% of the total present value of benefits. Table 13 
presents the results. The results showed a high sensitivity to the average yield gain 
assumed. This is primarily because benefit 1 occurs in all years and is therefore contributes 
the highest proportion of benefits. However, even at an estimated average yield gain of only 
2%, returns to the investment are positive. 
 

Table13: Sensitivity to Estimated Average Yield Gain 
(Total investment, 30 years) 

Investment Criteria Average Yield Gain 
2% 20% (base) 40% 

Present value of benefits ($m) 6.06 20.24 36.00 
Present value of costs ($m) 1.18 1.18 1.18 
Net present value ($m) 4.88 19.06 34.82 
Benefit-cost ratio 5.13 17.13 30.47 
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Confidence Ratings and other Findings  

The results produced are highly dependent on the assumptions made, some of which are 
uncertain.  There are two factors that warrant recognition. The first factor is the coverage of 
benefits. Where there are multiple types of benefits it is often not possible to quantify all the 
benefits that may be linked to the investment. The second factor involves uncertainty 
regarding the assumptions made, including the linkage between the research and the 
assumed outcomes.  
 
A confidence rating based on these two factors has been given to the results of the 
investment analysis (Table 14) The rating categories used are High, Medium and Low, 
where: 

High: denotes a good coverage of benefits or reasonable confidence in the 
assumptions made  

Medium: denotes only a reasonable coverage of benefits or some uncertainties in 
assumptions made  

Low: denotes a poor coverage of benefits or many uncertainties in 
assumptions made  

 
Table 14: Confidence in Analysis of Project  

Coverage of Benefits 
Confidence in 
Assumptions 

Medium-High Medium-High 

 
Coverage of benefits was assessed as medium-high as most benefits were economic in 
nature relating to reduced losses or yield improvements. While some impacts were not 
valued, their contributions were considered minor compared with those valued. 
Nevertheless, the investment criteria as provided by the valued benefits are likely to be 
underestimated to some degree.  
 
Confidence in assumptions was rated as medium-high. The principal assumption of the 
average yield gain by the Central Highlands industry due to avoided variable climatic 
conditions was supported by data provided by the project. The assumptions on adoption 
were supported by information from project personnel but were less certain given the 
project’s recent completion at the time of conducting the evaluation. 
 

8. Conclusions  
The investment in project DAQ1401 has given growers confidence that planting cotton crops 
early in the Central Highlands is a good tactic that enables early flowering of cotton crops in 
spring, bringing forward the time at which crops mature thus avoiding boll-fill during periods 
of variable conditions. This will provide benefits to the Queensland Central Highland cotton 
industry.  
 
The R&D undertaken in project DAQ1401 was focussed on cotton sown in the Central 
Highlands in Queensland. However, the research findings also may be applicable to the 
Dawson-Callide region in CQ but to a lesser extent. The potential benefits for the Dawson-
Callide cotton region have been excluded from the current analysis and therefore the 
benefits valued are likely an underestimate of the total value of the potential impacts for the 
investment in project DAQ1401. 
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Given the counterfactual scenario assumed, total funding from all sources for the project was 
approximately $1.18 million (present value terms). The value of total benefits was estimated 
at $20.24 million (present value terms). This result generated an estimated net present value 
(NPV) of $19.06 million, a benefit-cost ratio (BCR) of approximately 17.1 to 1, an internal 
rate of return of 69.0% and a modified internal rate of return of 15.4%. 
Sensitivity analyses carried out on key variables used in the valuation of impacts indicate 
that, even using extremely conservative assumptions for the maximum level of adoption or 
the average yield improvement, results remain positive. 
 
The analysis provided a good example of a moderate investment in a geographically specific 
section of the Australian cotton industry that is likely to provide significant returns to the 
Queensland cotton industry.   
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