





(Table 31). Wincott has enabled a women’s network to develop,

and strengthen the linkages or social capital within the industry.
It would be interesting to examine if it in turns strengthens link-

ages with the general community because of the different activi-
ties women commonly undertake compared to men.

Another indicator of the social capital of the cotton industry

is the delegate numbers at the biannual Australian Cotton
Conference. Fourteen conferences have been held and it is
one of the largest conferences of any agricultural industry in
Australia. Table 32 lists the delegate numbers for the last four
conferences. The decline in 2008 was believed to be due to the
ongoing drought, however cotton industry leaders were sur-
prised with the continued strong attendance.

The cotton industry has a number of other networks. Each
cotton growing region has a Cotton Growers Association.
Nationally, the industry is made up of organisations such as
Australian Cotton Shippers Association, Cotton Consultants
Association (now known as Crop Consultants Australia), Cotton
Australia and the Australian Cotton Industry Council.

Another possible indictor of social capital and networks is tech-
nology access and the use of the internet. For example, in the

Figure 71 Community views on genetic modification of food and fibre

1980s weather forecasts were received by farmers via the radio,
in the 1990s by fax , and now they receive them via the Internet.
Figure 72 shows the number of internet site hits for the Cotton
CRC between 2004 and 2007 and despite a falling crop size and
number of industry participants, internet usage is rising. Table
33 shows how the number of growers connected to the internet
has changed since 1996. There has been rapid adoption and
almost every cotton grower has internet access.

The cotton industry provides a number of scholarships for educa-
tional, training and professional development to further enhance
its social capital. These include:

e Australian Rural Leadership Program;

¢ undergraduate scholarships;

e supported leadership courses;

e summer and honours scholarships for university students;

e aschools program;

e cotton industry centre in Narrabri;

e future leaders development program;

e young professionals network; and

¢ the Cotton Trade Show in Moree.

Table 30 Membership numbers
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Table 31 Membership numbers of Wincott

2000

2001 2002

PAVOE]

2004 2005 2006 2007

Memberships 50 90 150 80

80 200 200 160

Source: K Schwager, Wincott, pers. comm. 2008

78



RESEARCH AND DEVELOPMENT

The Australian cotton industry has always invested in research
and development. Expenditure levels have generally been
around $11 million per year, although they have been less in
recent years due to the drought and reduced production. Cotton
growers pay a $2.25 per bale research and development levy. In
low production years less levies are collected, which are matched
using complicated formulas by the Australian Government (Table
34). The CRDC does not spend all its income each year. Cash
reserves are kept and used during low income years caused by
drought to reduce the variation in the research and development
expenditure budget.

The cotton industry has also been an active participant in the
Australian Government’s Cooperative Research Centre program.
In 1994 there was the CRC for Sustainable Cotton production,
which was followed in 2000 by the Australian Cotton CRC. In
2006, the Cotton Catchment Communities CRC commenced
operations and it will operate until 2012.

Post graduate student numbers is one indication of the poten-
tial intellectual capital that the industry is prepared to invest

in as part of its research and development strategy. The cotton
industry has supported many post graduate students undertak-
ing a PhD. CRDC provided 91 postgraduate scholarships be-
tween 1990 and 2003 (Roth 2003). Over 95% of these were PhD
students with the remainder being research masters students.
CRDC was funding 21 post graduate students in 2006—07 (CRDC
2007). The Cotton Catchment Communities CRC has a target of

Figure 72 Web hits of the Cotton CRC web site 2004-2007

50 postgraduate students between 2006 and 2012 and these
are completed or underway. Previously the Australian Cotton
CRC provided 37 postgraduate scholarships between 1999-2005
(ACCRC 2005). This means that 199 Post Graduate scholarship
projects have been completed or are underway since 1990, most
of which were PhDs (>95%).

The staff numbers at the Australian Cotton Research Institute,
Narrabri (Figure 73), also provides an indication of a portion of
the research and development investment by many parties in
the Australian Cotton Industry. The impact of the droughts is
evident in 1991, 1996, 2002 and 2008. A noticeable increase can
be seen in the staff numbers around 1993, 1998, 2006 with the
establishment of each of the three Cotton CRCs when otherwise
staff numbers would have declined significantly due to droughts
or the closing down of the CRCs.

The annual reports and internet sites of CRDC and the Cotton
CRC provide comprehensive details on the cotton industry’s
research and development activities.

Table 33 Internet connection of cotton growers
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Table 32 Australian Cotton Conference Delegate Numbers
AR 000 00 004 006 008
Delegate numbers 1413 1392 1478 1302 896

Source: Roth unpublished data
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RESPONSIBILITY AND COMPLIANCE WITH THE LAW

The number of breaches of legal statutes is not widely reported
by Government agencies, although individual cases usually at-
tract plenty of publicity at the time of prosecution.

Number of complaints to the EPA.

The NSW Environment Protection Authority was contacted and
provided some data on the cotton related complaints in NSW be-
tween 1/1/98 until 12/12/07. The total number of cotton related
complaints was 229 and Figure 74 shows the breakdown per
year Source: NSW EPA pers comm. 1/12/2007). There has been
a dramatic drop in the number of complaints since 2001, down
to 3 per year for 2006 and 2007. This can been attributed to a
number of linked factors including the implementation of the
Cotton BMP program, greater use of transgenic cotton varieties
and a reduction in the crop area due to the drought. Less com-
plaints leads to greater social harmony in the community and the
data in Figures 65 and 66 show the community is less concerned
about chemical drift.

Fines

Details on fines imposed by environmental regulators are not
readily available. Since 2006 been no fines in relation to pesti-
cides breaches in NSW (NSW EPA, pers comm. January 2009).
There has also been no fines related to the Water Management
Act 2000 in NSW. (NSW State Water, pers comm. January 2009).

SUMMARY

Key social sustainability indicators include education levels,
demographics, employment, health, community attitudes, social
capital, research and development and compliance with the law.

Education

The education qualification levels of the cotton industry are
higher than other agricultural industries. The proportion of
cotton growers with a bachelor degree is 21.9% and has risen
8.4% in the last 15 years, compared to 16% for the balance
of other agricultural industries. A review of Crop Consultants
Australia membership shows 64% agronomists have a bach-
elor degree, while 20% have a Graduate Certificate or higher

Table 34 Crop size and research and extension expenditure by Cotton Research and

Development Corporation

2003-04

2004-05

2005-06

Crop size 1.5 2.8 2.6
(million bales)
Research and extension

11.3 11.1 11.1
expenditure (S millions)

2006-07 |2007-08
1.2 0.6

10.1 8.7

Source: data modified from CRDC 2008

Figure 73

Staff numbers at the Australian Cotton Research Institute, Narrabri
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qualification. UNE and the Cotton CRCs have offered a Graduate
Certificate and Certificate in Rural Science (Cotton Production)
and 132 people have completed the course at Graduate
Certificate Level, while 69 people have completed it as an under-
graduate certificate award.

Several training initiatives are underway in the cotton industry
and participation rates are between 20—-80% depending on the
course. Recent training initiatives include;

e 221 have completed the integrated pest management short
course of which 146 achieved the statement of attainment;

e 170 people the ‘Cotton Field to Fabric’ course;

e 109 people have completed the cotton industry skills devel-
opment pilot project in 2007;

e 15 people BMP Diploma of agriculture;

e 185 people have completed the cotton and grains irrigation
management workshop series;

e 80% of growers had attended spray application courses; and

e 60% had attended OH&S training.

Employment

The cotton industry is one of the leading employers in communi-
ties where it is grown. The specific number of people employed
by the cotton industry is not clear. It is estimated as 10,000
people. One survey found a typical farm employs 8.5 people,
of which 4.8 people were full time, 1.0 part time and 3.2 were
casual. Another survey has found over 10 years that 132-185
hectares of cotton is produced per permanent employee with no
obvious trend.

The cotton industry generates many permanent and casual jobs,
although labour demands are falling. There are several forces
interacting that are leading to less employment on cotton farms.
These are rising wages, OH&S risks, difficulties recruiting people,
and new technology. The drought has also significantly reduced
employment in the cotton industry by 30-60%, whilst the mining
and energy boom is also attracting people away from agricul-
tural employment. Trends in technology are leading to less
employment on farms. Bollgard® transgenic cotton requires less
spraying and crop checking compared to conventional varieties.

A total of 221 people completed the cotton industry Integrated
Pest Management (IPM) course from 2001 to 2005, with cotton
researchers delivering specific components of the course. IPM
enables environmentally and economically sustainable pest
control using the most effective combination of agronomic tools

Roundup Ready® transgenic cotton has resulted in significantly
less cotton chipping for weed control. New irrigation systems
such as centre pivots and lateral move systems result in less irri-
gation labour needs. The next technology to significantly impact
employment levels on cotton farms will be the new cotton pick-
ers that produce their own cotton modules, thus reducing labour
needs during harvest.

The cotton industry has traditionally provided some of the best
salary packages in agriculture both on farms and in the service
sector. The 2006 Census data showed that 33% of cotton grow-
ers, while only 15% of other farmers earned over $1000 per
week. The Census also showed that 75% of cotton growers have
been working more than 40 hours per week, which is consider-
ably more than the national average.

Figure 74 Number of complaints received by the NSW EPA 1998-2007
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Health

Evidence of a healthy and safe industry and workplace is a com-
ponent of a sustainable industry.

Health is improving. Deaths rates in the cotton industry are very
low, and in the last few years were generally less than 2 per year.
Deaths are usually associated with vehicles or cotton ginning.

On cotton farms most accidents are associated with machinery
operation (28%), while cotton ginning accidents are also high

at 25%. The most common agent of injury was the workshop,
mobile plants, hand tools, and fixed plant equipment. Workers
compensation claims for the last few years have been falling, but
so has the planted cotton area. This will need to be verified as
the planted cotton area increases again. Nevertheless, there is
evidence of improved workplace safety practices.

Demographics

The number of cotton farmers has been falling and it is estimated
there are now 800 cotton growers in Australia. Cotton farmers
are younger than other farmers that do not grow cotton. Forty
percent (40%) of cotton growers are aged under 35 years old,
compared to 26% of other farmers while 3% are 65 years old or
older, which compares to 11% for other farmers. Most of cotton
agronomy consultants were aged between 35 and 49 (65%).

There is greater participation in cotton industry by women.
Cotton Australia and CRDC have both had women undertake the
role of Chair of the Governing Board and have had 1-2 female
Board members in the last five years, which represents about
20% of the membership. Women occupy a number of senior
positions in the industry, while at the coal face the cotton indus-
try has many young women in roles such as agronomists and in
cotton marketing. The number of women working in three key
industry organisations (Cotton Australia, CRDC, Cotton CRC) is
greater than 50%. The number of women working as agrono-
mists in the field is much lower at 15%. Compared to other agri-
cultural industries participation of women is high.

Within communities where cotton is grown a significant propor-
tion (10—20%) of the population are aboriginal people compared
to the Australian average of 2% of which half of the proportion
of the aboriginal populations were less than 19 years old. Some
other demographic indicators of cotton communities include the
median household income is less than State averages, popula-
tions have been declining in most cotton regions and towns since
1991 and higher than state average youth unemployment. Most
of these trends are symptomatic of rural Australia in general.
Most data is available for the community or local government
level, so it reflects all agents of change such as grain, cattle,
mining, rather than trends specifically related to cotton industry.

Community attitudes

Community attitudes are important as they influence the social
licence or right to farm cotton. People in cotton communities
held a positive opinion of the cotton industry. Most people
outside the cotton industry have a negative attitude towards the
cotton industry and their main concerns were water allocations
and pesticide usage. Other concerns were groundwater deple-
tion, wildlife corridors, salinity, spray drift, water quality and
genetic modification of food crops, although they were more
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comfortable with the its use on fibre crops. The acceptance of
transgenic cotton will play a critical role in the future sustain-
ability of the cotton industry. Independent attitudinal research
into the cotton industry shows that chemical use, spray drift and
high water use concerns had reduced significantly between 1998
and 2004.

Social capital

Social capital refers to features of social organisation, such

as networks, and cooperation for mutual benefit. The cotton
industry has very high levels of social capital and consists of
many well supported organisations. The Australian Cotton
Industry Council provides a forum for the many organisations to
share information and discuss matters of mutual interest. Each
cotton growing region has a Cotton Growers Association. At the
industry level there is the Australian Cotton Shippers Association,
Crop Consultants Australia, Cotton Australia, and the Cotton
Catchment Communities CRC. Recently, a women in cotton
organisation known as Wincott was formed. Further evidence
of the social capital of the cotton industry are the delegate
numbers at the biennial Australian Cotton Conference. Fourteen
conferences have been held and it is the largest conference

of any agricultural industry in Australia with usually over 1000
delegates. Technology has played an important role in the social
capital of the cotton industry. Faxes, mobile phones were rapidly
adopted. These days 99% of grower have access to the internet
and internet usage of industry sites has doubled in the last three
years despite a declining crop area.

Research and development

The Australian cotton industry has a strong research and
development culture. Expenditure levels have generally been
around $11 million per year, although they have been less in
recent years due to the drought and reduced production. Cotton
growers pay a $2.25 per bale research and development levy,
which is managed by the Cotton Research and Development
Corporation. The cotton industry has also been an active par-
ticipant in the Australian Government’s Cooperative Research
Centre program and the Cotton Catchment Communities CRC will
operate until 2012. The staff numbers at the Australian Cotton
Research Institute, Narrabri, have grown from 40 people in 1990
to currently around 120 people. The cotton industry provides a
number of scholarships for educational, training and professional
development and for example has supported 199 Post Graduate
scholarship projects have been completed or are underway since
1990, most of which were PhDs (>95%).

Legal compliance and responsibility

The number of breaches of environmental laws are not widely
reported by Government agencies, although individual cases
usually attract plenty of publicity at the time of prosecution. The
number of complaints received by the NSW EPA has fallen from
around 50 per year in 2001 to 3 per year for 2006 and 2007. Less
complaints leads to greater social harmony in the community
and supports the data that the community is less concerned
about chemical drift and spraying. Since 2006 been no fines in
relation to pesticides application. There have been very few, if
any prosecutions related to water licence breaches and vegeta-
tion clearing in the last few years. There is no public database for
this information.



6 THE COTTON BEST MANAGEMENT PRACTICES PROGRAM:
CHANGES IN FARM PRACTICES

THE COTTON BEST MANAGEMENT PRACTICES
PROGRAM

Overview

The Cotton Industry’s Best Management Practices (BMP)
Program is a voluntary environmental risk management pro-
gram based on a process of continuous improvement using a
‘plan—do—check-review’ management cycle. Cotton Australia
(2006) describes it as a “functional environmental management
system”. An overview of the Cotton BMP program by Cotton
Australia (2006) outlined the program goals as:

To see the development of the cotton industry:

1.  whose participants are committed to improving farm
management practices;

2. whose participants have developed and follow policies
and farm management plans that minimise the risk
of any adverse impacts on the environment or human
health;

3. which can credibly demonstrate to the community stew-
ardship in the management of natural resources and
farming operations.

The Cotton BMP Program presents the opportunity for the
cotton industry to demonstrate and provide more confidence to
the community, governments and cotton markets in its ability

to use and manage various technologies such as pesticides and
gene technology (Anthony 2004). The BMP Program also pro-
vides a systematic process for the cotton industry and its grow-
ers to contribute to the catchment planning and natural resource
management goals of Government. It is a proactive initiative that
is enhancing cotton growers’ social licence to farm (Higgins and
Adcock 2008).

The background and development of the Cotton BMP Program is
described by Williams and Williams (2001), Williams et al (2004),
Ross and Galligan (2005) and Schofield et a/ (2005). It was intro-
duced to primarily improve the management of pesticides. BMP

Japanese retailers, lzumiya, are now sourcing only Australian
BMP cotton for their in-house environmentally branded ‘Good-i’
clothing

then evolved to address broader natural resource management
issues related to land and water management and recently the
Queensland Department of Natural Resources and Water recog-
nised BMP certification as an alternative pathway to develop a
statutory Land and Water Management Plan as required by the
Queensland Water Act (Higgins and Adcock 2008).

The Best Management Practices Manual is primarily designed to
help cotton growers identify and manage the environmental risks
associated with their business. The Cotton BMP program consists
of seven modules:

e Application of Pesticides;

e Storage and Handling of Pesticides ;

¢ Integrated Pest Management;

e Farm Design and Management;

e Farm Hygiene;

e Petrochemical and Storage; and

e Land and Water Management.
The first four modules formed the content of the original BMP
Manual, released in 1997 where the focus was on managing
pesticide use. In 2000, these modules were revised and a farm
hygiene module was released. These five modules were further
updated in 2002 and a Petrochemical Storage and Handling
module was released to cater for many environmental and
OH&S issues associated with oil and fuel. The Land and Water
Management module was released in 2005.

Most recently, the cotton industry has been investigating the use
of BMP program post farm gate such as for ginning and trans-
port. The implementation of BMP at grower level and the use of
it throughout the supply chain provides a vehicle and standards
for the improvement of Australian cotton product (Dall’Albra
2006). The cotton industry has investigated the cotton market
requirements of retailers (Williams 2007). Work continues by
the Australian Cotton Shippers Association and Cotton Australia
to evaluate the promotion and marketing of “BMP Cotton” as
environmentally responsible cotton (Spellson 2008).

Consumers are seeking “eco fabrics” and demand for perceived
environmentally friendly fibres continues to grow (Fitzpatrick
2008). The Japanese retail company Izumiya has been buying
BMP cotton to market a line of baby clothes called “lifestyle of
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health and sustainability”. The Cotton BMP offers the Australian
cotton industry a means to offer traceability, sustainable produc-
tion practices and high quality cotton in the world textile market.
However, it will be some time (many years) before any premium
price is paid to growers (Spellson 2008).

The BMP program has posed many challenges. Some of the
weaknesses of the BMP Program include that many growers see
it as difficult and intrusive, it is less relevant to current issues,
there is no direct financial gain, there are benefits to the industry
but not individuals, and that there has not been effective meas-
urement and communication of changed farm practices.

The Cotton BMP program is currently adopting a new strategic
direction to maintain its relevance to farming businesses. A
revised structure will include water, soil, chemicals and IPM,
carbon and energy, bio-security, technologies, natural assets
and human resources (Higgins and Adcock 2008). It will also be
delivered via the internet.

The process of the Cotton BMP Program on farms

The Cotton BMP program incorporates a risk assessment proc-
ess, which involves identifying hazards, assessing risk and the
development of an action plan. The program modules explain
the best practices for each topic, why they are important and any
legal obligations. Best practice recommendations are also pro-
vided for growers to improve their management. The program
includes self-assessment worksheets which provide a systematic
approach for growers to follow. Growers rank their practice on a
scale of 1 (best) to 4 (worst). For practices with rankings of 3 and
4 growers are required to develop an action plan on how they
intend to improve this specific practice in the future.

Cotton Australia funded field staff to help growers through the
process. The Australian Government has also supported the pro-
gram through various initiatives which are summarised by Ross
and Galligan (2005). Other organisations provide technical sup-
port and program development including the Cotton Research
and Development Corporation, Cotton Catchment Communities
CRC, regional natural resource management bodies and state
agencies. The BMP program has evolved with considerable input
by industry and stakeholders. Papers by Williams et al (2004),
Ross and Galligan (2005) and Schofield et al (2005) explain the
many changes that have been made to the program. Spanswick
(2006) outlined the challenges and rewards with the new BMP
Land and Water module.

Auditing of the Cotton BMP Program

The BMP program includes a voluntary audit program, which was
established to objectively and independently verify the on-farm
implementation and compliance of the program (Holloway and
Roth 2003). The auditing process of the BMP Program began in
May 1999. Auditors were trained by the industry to ensure that
they have skills both in environmental auditing (with a course
recognised by the Environmental Auditors Association) and

in cotton farming systems. The audits process is managed by
Cotton Australia.
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The audit process has evolved over the years. Cotton Australia
(2006) outlined the current audit process as:

e Pre-Certification Assessment: (PCA) The first stage in the
path to BMP Certification is the PCA. The PCA involves the
grower undertaking a risk assessment of their operation and
preparing action plans for those issues identified as posing
a significant risk. PCAs are conducted by Grower Services
Managers and become a formal record designed to assist
the grower benchmark current practices, identify areas of
improvement and prepare action plans that will, if followed,
result in the grower improving practices and meeting or
exceeding BMP certification standards. Itis an action stage
— it helps defines the priorities of the grower for the coming
12 months.

e Certification Audit: Within one year (1) of the PCA the
Certification Audit is due to be conducted. Certification
Audits are conducted by industry BMP Auditors. Growers
are audited against the industry certification standards.
Certification is valid for 12 months.

* Annual Self Assessment Declarations (ASAD): Growers renew
their BMP Certification by completing and submitting to the
BMP Office an Annual Self-Assessment Declaration to verify
that the certification standards are being maintained. To
complete the ASAD, a grower conducts a risk assessment of
and action planning for the operation, as was done in the
PCA process.

e Random Surveillance Audit: To monitor the effectiveness of
the Annual Self Assessment Declarations and the re-certifi-
cation process as a whole, random surveillance audits across
certified farms are also conducted. Random Surveillance
Audits are conducted by industry BMP auditors and follow
the same procedure as Certification Audits.

In 2004, the industry BMP Committee resolved that the
Petrochemical and Land and Water Management modules

would be voluntary to include in certification audits for a period
of three years, to allow time for growers to adopt, particularly
those that hadn’t yet started the BMP Program and would be
facing all 7 modules at once. From January 2008, certification for
all seven modules is required to be certified to the BMP Program.
There is a separate OH&S companion system; however this is not
formally part of the BMP Program.

Monitoring of Cotton BMP achievements

Since the introduction of the Cotton BMP Program in 1997, inde-
pendent reviews have found that at least 85% of cotton growers
have changed their practices as a result of the BMP Program. Of
the approximately 850 cotton enterprises currently registered
with Cotton Australia, 12% are currently certified and a further
32% are at a pre-certification assessment stage, working towards
certification (Cotton Australia, pers. comm., 7" October 2008).
Table 35 shows the trends in the number of certified farms. In
2002, 33% of cotton growers were certified BMP compliant,
which rose to 46% in 2006, however by 2008 this had fallen to
12%. The fall is partly due to the drought, but also the need to
update the program with more relevant issues.



Achievements of the BMP program have been monitored in a
variety of ways including:

e surveys of growers;
e surveys of audits;
¢ the Second Cotton industry environmental audit (GHD
2003);
¢ reviews of the BMP Program (Macarthur Agribusiness 2003:
Hassall & Associates 2006); and
e analysis of published reports and data.
In May 2006, Cotton Australia undertook a survey of 70 growers
both levy and non-levy payers, BMP participants and non-BMP
participants (Cotton Australia 2006b). The result showed that
79% of the growers felt that BMP had improved the environ-
mental performance on their farm, 31% of growers felt BMP had
improved the financial performance of their farm, while 46%
indicated it had improved staff management.

Cotton Australia also asked the growers what they thought the
industry could do to get other growers to adopt BMP. The key
ways for industry to support growers in adoption of BMP is to
demonstrate its benefits, develop grower champions and grower
to grower encouragement as well as providing incentives and
discounts.

The audit process has posed challenges in its management
(Hassall and Associates 2006).

Holloway and Roth (2003) reviewed the grower feedback on
audits and found that 90% of respondents felt an audit was of
significant benefit. Some grower comments on the benefits of
the audit program included: “it makes you aware of your obliga-
tions, it focused on the issues we overlooked, it gave us the

push to do things we have been putting off.” This was significant
feedback at the time as auditing was often stated as a barrier and
unnecessary aspect of the program.

In 2003, CRDC commissioned GHD Pty Ltd to conduct the second
environmental audit of the Australian cotton industry (GHD
2003) and to assess the industry’s response to the previous envi-
ronmental audit in 1991 (Gibb 1991). The 2" environmental audit
involved a review of the literature, workshops with stakeholders
and visits to 32 farms.

As noted in the 2nd Environmental Audit of the Cotton Industry
by GHD (2003):

“One of the most significant environmental improvements

in the Australian Cotton Industry was the development of
the BMP program. The audit identified a direct link between
areas of improvement observed on the properties and the
BMP modules. Farms that had undertaken their second BMP
audit showed real improvements in environmental manage-
ment and the auditing process provided a benchmark to
indicate that progress had been made. The BMP audits were
found to give a good assessment of the environmental farm
practices currently covered by the manual”.

The environmental audit recommended that key environmental
performance indicators by which the performance of the cotton
industry as a whole, and at individual farms can be objectively
assessed need to be developed.

Macarthur Agribusiness (2003) was commissioned by CRDC to
undertake an evaluation of BMP outcomes. The evaluation in-
volved 10 farm visits, 65 telephone interviews, and focus groups
in five cotton regions. The report found:

¢ Significant beneficial change in cotton farm practices since
the manual was introduced in 1997 such as improvements to
IPM, pesticide application, communication, weather moni-
toring, reduced pesticide use, reduced spray drift and odour
complaints, improved water quality and a reduction in fish
kills and cattle contamination;

e On farm economic outcomes are difficult to quantify, which
was a similar conclusion reported by Cotton Australia (2006).
They were often viewed as things growers would have done
anyway;

e External stakeholders regarded the audit program as impor-
tant; and

e That audit data be used for triple bottom line reporting.

Hassall and Associates (2006) evaluated the implementation

of the BMP process and in particular the BMP Land and Water
Module. The study identified that it was too early to judge the
environmental outcomes of the land and water module at the
time as very few growers had progressed with its implementa-
tion. At that time (January 2006) 27% of growers had had some
exposure to the module and only 8% had progressed to the
pre-certification audit. Most growers interviewed felt they were
really quite unfamiliar with the land and water module. During
2006, increased impetus to the BMP Program by Cotton Australia
led to 128 new growers entering the BMP program and under-
taking a pre-certification audits (Cotton Australia, pers. comm.)

The Hassall and Associates (2006) study found that growers and
stakeholders considered the BMP process and the Land and
Water Module to be effective well developed tools for review-
ing and planning changes to activities on farm. It also found the
Land and Water Module effectively addresses most key natural
resource management issues relevant to the cotton industry

and made several recommendations to improve BMP uptake by
growers. Likely outcomes included changes in attitude, knowl-
edge and aspirations as well as natural resource management
outcomes such as water use efficiency and soil health. Most
growers felt that BMP Land and Water would have some small in-
fluence on their NRM outcomes. The right to farm and continued
access to water were found to be the largest potential benefits
for production and profitability. The study reviewed the BMP
Land and Water module against regional catchment targets and
discussed the gaps and opportunities. Another value of the pro-
gram was that it provided a means to implement best practice as
well as benchmark and quantify environmental performance.

Table 35 Proportion of cotton growers compliant with the
Cotton BMP program

AUDIT / YEAR 2002 2006 2008
Certified compliant 33% 46% 12%
Pre-certification compliant ‘ 18% ‘ n/a ‘ 32%

Source: Cotton Australia 2002 ; Cotton Australia 2006: Cotton
Australia 2008 pers. comm.
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By the end of 2006, 46% of the Australian cotton crop was being
audited according to the BMP guidelines (Cotton Australia 2006).
CCA (2007) reported that there are some significant difference
between growers who chose to formalise their BMP accredita-
tion, and those who follow the guidelines but are not accredited.
BMP accredited growers were more likely to measure water use
efficiency, monitor groundwater levels, use soil testing and pits,
plant native vegetation, and provide alternative watering points
for stock near the riparian zone. The CCA (2007) survey also
found the BMP growers tended to have larger areas of cotton
compared to non accredited growers. Just over half (51%) of ac-
credited growers had completed tertiary education compared to
31% of the non accredited growers.

When incentive funds from government are linked to the BMP
program to make changes these rewards can be substantial.
Spanswick and Jones (2008) found that water use efficiency
improved by 15% or 5000 megalitres over 8000 ha of cotton in
Namoi Valley. Ross (2008) in Cotton Australia’s 2007—-08 Annual
report lists the outcomes of the BMP program in 2008 as:

e 10 consultants and 14 growers had participated in WUE
training;

* 69 properties in the Namoi Valley were provided sophis-
ticated farm maps and 22 properties were provided with
groundwater monitoring data;

e BMP objectives were mapped against the nine local regional
natural resource management bodies’ organisational catch-
ment target;

¢ Increased effort to link cotton and grain BMPs; and

e BMP certification as an alternative pathway to develop a
statutory Land and Water Management Plan enshrined in
the Queensland Water Act.

The World Wildlife Fund (WWF 2005) wrote an assessment of
the Cotton BMP program including strengths, limitations and
lessons learnt from their participation in the development of the
land and water module. WWF recommended the collection of
baseline data to monitor changes to the environment. WWF also
noted that while there was a central register of the BMP files, the
industry was not collating and tracking the results. Hence, the
impetus for the following analysis done for this study in the next
section of this chapter.

AN ANALYSIS OF THE COTTON BMP AUDIT DATA
1999-2008

This section reports an analysis of the Cotton BMP audit data
conducted for this study. The aim was:

¢ To identify and quantify how BMP cotton growers have
changed their farm management practices since the incep-
tion of the BMP program.
¢ To establish if the BMP audit rankings can be used to track
and report farm management practice change.
Materials and methods
The Cotton BMP risk assessment process involves identifying
hazards, assessing risk and the development of an action plan.
The manual includes self assessment worksheets which provide
a systematic approach for growers to follow. Growers rank their
practice on a scale of 1 (best) to 4 (worst).
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The Cotton BMP program includes a confidential audit process
with audited reports kept at Cotton Australia. To obtain access
to this information and undertake this analysis the author signed
a non disclosure and privacy statement to ensure identification
of any specific farm data and farm identification was not dis-
closed during this research project or reported at its conclusion.
The author undertook training during the course of this study in
environmental auditing to the ISO 14001 standard.

The audit files are each typically 10-15 pages in length per farm.
For the first five years of the program these assessment rankings
did not form part of the audit report and were only provided

at the discretion of growers. It was necessary to examine each
paper file of the BMP audited farms and identify the growers that
had provided their audit farm practice data rankings to the BMP
Office. The audit report template was revised in 2003 to include
the ranking data.

The 47 farm practice rankings were manually compiled into

a spreadsheet so that the rankings on grower practices could

be collated and examined for modules 1-5. The farm practice
rankings audited using the first edition of the BMP manual
(CRDC 1997) were realigned so they could be compared to audits
conducted using the system of the BMP manual second edition
(CRDC 2000b).

The petrochemical storage module, which includes seven objec-
tives and land and water module, which includes 25 objectives,
were not externally audited until 2008. A few growers were
audited in 2007 as part of the development of the program.
Hence, they do not feature in the results related to the certifica-
tion audits.

Data for farms that had been audited more than once between
1999 and 2008 were collated and compiled into a data set for
Modules 1-5. It was possible to compile data for 86 farms,
which is about 10% of the cotton industry. These growers were
responsible for 40% of the total amount of cotton produced in
Australia. By limiting the data to those farms which had been
audited twice it enables a better comparison over time of how
they have changed.

In 2006, the concept of a pre-certification audit was introduced
to encourage more growers into the program and included all
seven modules. These were free audits conducted by the Cotton
Australia Grower Services representatives. Data from 210 pre-
certification audits between 2006 and 2008 were compiled into a
spreadsheet so the results could be examined.

The remainder of this Chapter provides the results and discus-
sion of the analysis

Aggregated results for the initial BMP modules

The average BMP ranking was 1.46 for all 47 farm practice
criteria between 1999 and 2008 for the pesticide application,
pesticide storage, IPM, farm design and farm hygiene modules
is shown in Figure 75. There was a 29% average improvement
in the BMP rankings between 1999 and 2008 of cotton farm
practices. The results show a 45% improvement in the average
BMP ranking between 1999 and 2006 which is when the BMP
Program had strong political and financial support from the



cotton industry and some additional financial support from the
Australian Government.

The slight drop in BMP rankings in 2002 may be due to the 2002
drought when the area of cotton reduced significantly to 200,000
ha, down from previous three seasons of 400,000 ha. The cotton
crop area rose again to 300,000 ha in both 2005 and 2006.

There was a significant fall in the mean BMP rankings in 2007
and 2008. In 2007, drought reduced the crop area significantly
to 110,000 ha and in 2008 it was the lowest in 30 years at
64,000 ha. The drought has two related impacts. Firstly, it meant
that farms were less profitable and hence business cost cuts
were made for growers to remain viable. Secondly, the cotton
industry collected less income via its production based levy and
therefore less staff were available to help growers implement
BMP actions. Contact by industry BMP staff provided a trigger
for cotton growers to action specific practices especially those
relating to paperwork and communication. Between 2008 and
20009, the cotton industry recommitted itself politically to BMP
and despite the drought, it was given higher priority than in the
previous 2007 season. This could explain the improvement in
the BMP rankings in 2008.

Generally, a BMP ranking of one or two complies with the BMP
Certification standard set by the cotton industry and it meets
legal requirements. The data in Figure 75 shows there has been
a high standard of legal compliance on BMP farms between 1999
and 2008.

The following sections of this report examine trends related to
each specific BMP module.

Pesticides application module

The aim of the pesticide application module is to improve the
safety for people and reduce off target impacts on the environ-
ment when working with agricultural chemicals. Figure 76 shows
that on average there was a 7% improvement in the 19 pesticide
application management practices between 1999 and 2008.
Prior to the 2007 & 2008 drought, between 1999 and 2006 there
was a 31% improvement in the 19 pesticide application practices
of the module. The data shows that BMP cotton growers were
complying with a high standard of best practice with a mean
BMP ranking of 1.4 between 1999 and 2006. However, in 2007
and 2008 there was a lower level of compliance when the mean
BMP ranking rose to 1.7. This is attributed to the drought, which
had caused significant loss of well trained people in BMP proce-
dures and also meant there were less staff in general to under-
take farm management tasks.

Trends of each of the 19 objectives in the pesticide application
module are shown in Figures 77-81, on the following pages. The
centerpiece of the pesticide application module is a pesticide ap-
plication management plan. A pesticide application management
plan requires the identification of risks, good communication,
appropriate application techniques and record keeping. Figure
77, on the following page, shows that the mean BMP practice
ranking for pesticide application management plans was 1.35 be-
tween 1999 and 2006. In 2007 and 2008 the mean BMP ranking

Figure 75 The mean Cotton BMP audit rankings for all 47 farm practice criteria between
1999 and 2008 from the pesticide application, pesticide storage, integrated pest

management, farm design and farm hygiene modules
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Figure 76 The mean Cotton BMP audit rankings for all application of pesticides module
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rose and averaged 1.85, which was 40% worse than the previous
eight years, but still a high level of compliance. A ranking of one
means the pesticide application management plan is used for all
pesticides. A ranking of two means it is only used for restricted
chemicals, usually for the insecticide endosulfan where there

is a legal requirement to have a plan. A ranking of 3 and above
means the grower does not have a plan.

A farm map is used to communicate and plan activities. The
quality of farm maps was high on BMP farms, which had an
averaged BMP ranking of 1.6 and did not change between 1999
and 2006. There is a similar trend to the pesticide application
management plans that in the last two drought years (2007 &
2008) the map quality has not been as good as in previous years
as the mean BMP ranking rose to 1.85. A ranking of 4 means
there is no map, while a ranking of 3, which is the certification
standard, means there is a map which includes on-farm buildings
and sensitive areas such as water courses. A ranking of one and
two means there is more detail on the maps, including the land
surrounding the farm.

The BMP program introduced the requirement of pre-season
communication with neighbours, consultants, chemical applica-
tors and farm workers. Figure 78 shows no obvious trends in
relation to pre-season contact with neighbours, consultants and
applicators over 10 years, with the exception that there was a lot
less communication during the drought years of 2007 & 2008.
The results with a ranking lower than two mean they comply
with BMP certification standards. Pre-season communication
with neighbours had improved since 1999 between 2000 and
2006. Pre-season communication with workers had steadily
improved over the 10 years. With the tightening of OH&S laws,
growers have become more diligent in communicating with

staff. A BMP ranking of two means a pre-season meeting has
taken place and it has been recorded on paper. A ranking of

one requires a range of very specific issues to be discussed and
recorded. Arank 4 means that no meeting took place, while rank
3 there was a meeting, but no details were recorded.

Figure 77 The mean BMP rankings for pesticide application management plans and farms maps on BMP

audited cotton farms over 10 years between 1999 and 2008

4

BMP Rank
N

[

Pestcide Application Plan

M 2001 M2002 M2003 M2004

(Horizontal bar is the BMP compliance standard. Rank 1 is excellent. Rank 4 is bad)

e BHB

Develop a farm map

2005 2006 2007 2008

Figure 78 The mean BMP rankings for pre-season contact with neighbours, consultants, applicators and workers on BMP

audited cotton farms over 10 years between 1999 and 2008
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Figure 79 shows there was a trend of steady improvement of “in
season” communication with neighbours, consultants, applica-
tors between 1999 and 2006; however, for 2007 and 2008 the
in-season communication was less, again caused by the drought.
Coutts et al (2001) also noted improved communication between
consultants and growers between 1997 and 2001. A ranking of

4 means communication rarely takes place. A ranking of 3 is the
BMP certification level. A ranking of 2 means discussion took
place, while for a ranking of one, the discussions took place and
actions were written down. Thus, the standard of in-season com-
munication was high, but to further improve to a BMP ranking

of 1, actions need to be written down. Many growers do not see
the extra step or writing down details as achieving any practical
outcome, although they might in the future if spray drift litiga-
tion increases.

Worker awareness of pesticide applications remained high with

a mean BMP ranking of 1, which is the certification level (Figure
80). Between 1999 and 2006 there were improvements in de-
termining weather conditions (54%), and in monitoring weather
conditions (46%). To meet the BMP certification level rank 2,
growers need to have monitored the weather and recorded it.
To obtain a rank 1 they need to have a wind sock installed. There

was less monitoring and recording of the weather in the drought
years of 2007 and 2008. The application of pesticides in appro-
priate conditions, which has a certification level of rank 3, shows
a trend of improvement between 1999 & 2006, but increased in
the drought years of 2007 & 2008. The mean rankings always re-
mained below a rank 2, which meant growers applied pesticides
in appropriate conditions.

The pesticide product choice has been of a high standard and im-
proved each year (Figure 81, on the following page). A ranking of
4 would mean no consideration is given to offsite damage or for
the resistance management strategy. A ranking of 1 means the
use of all products takes into account potential off site damage
and the resistance management strategy. The BMP certifica-
tion level for the training of applicators is a ranking of 2, which
meant all people using or handling pesticides hold a current
Chemcert certificate. To obtain a ranking of 1, supervisors need
to also hold a certificate. Between 1999 and 2006 there was
33% improvement in training of applicators. However, in 2007
and 2008 the rankings increased, which meant fewer people
held Chemcert certificates, again possibly caused by cost cutting
during the drought.

Figure 79 The mean BMP rankings for in-season communication with neighbours, consultants, applicators
on BMP audited cotton farms over 10 years between 1999 and 2008
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Figure 80 The mean BMP rankings for worker awareness of applications, determination of weather conditions,
monitoring and recording of weather conditions and application of pesticides in appropriate conditions on BMP

audited cotton farms over 10 years between 1999 and 2008
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Between 1999 and 2002, the growers mean BMP ranking for fol-
lowing label directions was near 2. This improved considerably
between 2003 and 2006 to a rank 1, but rose back to 2 in 2007
and 2008. A ranking of 4 means labels are not followed, a ranking
of 2 means labels are followed, but some material safety data
sheets (MSDS) sheets are not available, while 1 means labels are
followed and MSDS sheets are available for all products. The
BMP certification level is a ranking of 1.

Equipment choice and calibration followed similar trends and the
rankings remained below 2. This means equipment is calibrated
before each application and weather monitoring equipment is
checked annually. To obtain a ranking of 1, the weather monitor-
ing equipment must be checked regularly. Rank 3 is the BMP
certification level, thus BMP growers have maintained a high
standard of compliance.

Record keeping is a critical part of the BMP program and growers
in the program have maintained a high standard of compliance.
It is important for checking the effectiveness of procedures, com-
plying with regulations for some activities and it is a means of
demonstrating due diligence. A ranking of 1 is the BMP certifica-
tion level. There has been an improvement in record keeping
when comparing 1999 & 2000 with 2001-2006. However, in 2007
and 2008 record keeping rankings rose back to a rank 2, which
means most records are kept, rather than all records to obtain

arank 1. Again this was probably due to the drought and cost
cutting. Coutts et a/ (2001) also noted improved record keeping
between 1997 and 2001.

Storage and handling of pesticides module

Cotton growers need to store pesticides on their farm safely and
in a secure fashion to manage risks to human health and the en-
vironment. There was a 45% improvement in the pesticide stor-
age practices between 1999 and 2008 on BMP audited cotton
farms (Figure 82). Between 1999 and 2006 this improvement
was 56% (Figure 82). There was a small decrease in the mean
BMP rankings in the drought years of 2007 and 2008 from 1.2 in
2006, to 1.5 in both 2007 and 2008. Fixing chemical storages is a
capital improvement and thus one of the first items to be cut by
farmers during tough financial times. There was also a decline in
rankings in 2002, possibly due to a number of new growers join-
ing the program who did not have very good chemical storages.

Chemical storages need to be located away from sensitive areas
such as buildings and watercourses, and out of flood prone
areas to achieve a BMP certification ranking of 2. The storages
need to be away from other buildings and have running water to
achieve the BMP certification ranking of 3. Figure 83 shows that
the chemical storages met this criteria between 1999 and 2008,
with the exception of the spike in 2002, which may be due to a

Figure 81 The mean BMP rankings for pesticide choice, training of applicators, label directions, equipment
choice and calibration and record keeping on BMP audited cotton farms over 10 years between 1999 and 2008
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Figure 82 The mean Cotton BMP audit rankings for all the storage and handling of pesticides farm practice
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1
. . M
o * *
o ¢
S L 4
e 2
a
=
* y =-0.1476x + 297.6
3 R2=0.66
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

90



number of new growers joining the BMP program in 2002 that
had poorly built and located chemical storages.

Figure 83 shows significant improvements were made between
1999 and 2008 in spill containment (69%), where growers
between 1999-2002 had scores around 4 and were clearly not
compliant. The BMP certification standard for spill containment
is 1 and growers have been close to achieving that in the last
three years 2006—2008. Improvements were also made in rela-
tion to storage ventilation (49%), security (51%), work procedures
(19%) and emergency procedures (39%), which each had a BMP
certification standards of rank 2.

Figure 84 shows significant improvements were made between
1999-2008 in signage on chemical storages (38%), mixing and
loading sites (62%), mixing and loading systems (65%), worker
safety (22%) and waste disposal (35%). Trends for equipment
maintenance, and safe transport are not clear, but were of a high
standard. The BMP certification standard for signage is 3, mixing
and loading sites is 2, mixing and loading systems is 2, worker
safety is 1,waste disposal is 2, equipment maintenance is 2 and
safe transport is 2.

Integrated pest management module

The aim of the integrated pest management (IPM) module is to
encourage cotton growers to use less insecticides and in particu-
lar to use broad spectrum insecticides as a last resort. Figure

85 shows the mean farm practice BMP ranking for IPM practices
was of a high standard. Between 1999 and 2006 IPM practices
improved by 18%. In 2007 and 2008, IPM practices declined by
21% from their best practice in 2006, due to the drought and
some cost cutting by growers and their agronomists.

A breakdown of the six objectives in the IPM module is shown

in Figure 86. The BMP certification standard is 3 for all of these
practices, except the monitoring and sampling where it is 2. The
farm practices of managing for early maturity averaged 1.10 be-
tween 1999 and 2008. Earliness of maturity was seen as a prime
driving force for IPM, hence its inclusion in as a BMP criteria and
a key management tactic was to avoid early crop damage. The
mean BMP ranking for monitoring and sampling between 1999
and 2008 has averaged 1.24 and reflects the importance the
cotton industry has placed on its insect crop checking.

There was a 40% improvement in the consideration and record-
ing of beneficial insects between 2001 and 2006, but in 2007 this

Figure 83 The mean BMP rankings for storage location, storage building, spill containment, storage ventilation, security,
work procedures and emergency procedures on BMP audited cotton farms over 10 years between 1999 and 2008
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Figure 84 The mean BMP rankings for signage, mixing and loading sites and systems, worker safety, equipment
maintenance, waste disposal and safe transport on BMP audited cotton farms over 10 years between 1999 and 2008
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practice dropped sharply, but did improve again in 2008. This
practice was not part of the BMP program in 1999 and 2000. This
is most likely to be due to the drought and the need to cut costs.
There was also a high proportion of transgenic cotton planted

in 2007 and 2008, which enabled growers to more confidently
reduce the amount of insect scouting.

The compliance with the cotton industry pesticide resistance
management strategy has been consistently good, with a mean
BMP ranking of 1.18 between 1999 and 2008.

Host and trap crop management became part of the BMP
program in 2001 and since then mean BMP rankings have im-
proved 17%. The use of host and trap crops has become more
common in recent years as it is a compulsory requirement to
grow a refuge crop when growing transgenic or Bollgard® cotton
varieties.

Area wide management of insect pests became part of the BMP
program in 2001 and the mean BMP rankings for each season

since have remained constant, averaging 1.62 over this period.
There is no certification standard for this practice as it is not
possible for all growers to be members of area wide manage-
ment groups. The adoption of area wide management practices
has declined in the last couple of years and this explains the
increased variability in the data trends between 2006 and 2008.

The Cotton CRC conducted a large extension program between
1997 and 2001 on IPM. Coutts et al (2001) found key changes to
industry attitudes and practices towards IPM. For example, they
found greater confidence in the use and understanding of ben-
eficial insects, improved monitoring and sampling and greater
use of area wide management groups. Coutts et al (2001) noted
improved communication between consultants and growers
between 1997 and 2001 as one of the key drivers of improved
IPM in the cotton industry. Increased adoption of transgenic
pest management traits also enabled a high standard of IPM
practices.

Figure 85 The mean Cotton BMP audit rankings for all the integrated pest management practice criteria between

1999 and 2008
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Figure 86 The mean BMP rankings for management for early maturity, monitoring and sampling, beneficial insects,
resistance management strategy, host and trap crops and area wide management on BMP audited cotton farms over 10

years between 1999 and 2008
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Farm design and management module

The design of a cotton farm plays an important role in minimiz-
ing off site movement of pesticides and nutrients. This module
focuses on pesticide movement in soil sediments and water,

but does include a reference to buffer zones to reduce aerial
transport of pesticides from spray drift. Figure 87 shows the
mean BMP ranking for farm design and management improved
significantly by 46% from 2.42 in 1999 to 1.30 in 2008. Most of
the improvement was between 1999 and 2006 (59%). There was
a decline in the practice rankings in 2007 and 2008, which is
attributed to the drought and subsequent capital and operational
cost cuts. There has been a high standard of compliance in the
last five years.

A breakdown of the mean BMP rankings for the 5 farm practice
criteria in the farm design module is shown in Figure 88. The
BMP certification standard is a rank 2 for all these objectives,
except erosion and water control, which has a certification
standard of 3.

Figure 88 shows a 56% improvement in erosion and water con-
trol, 46% improvement in management of storms and a 30% im-
provement in the use of buffer zones between 1999-2006. The
main difference between a ranking of 2 and 1 for erosion control
is increased use of stubble retention and minimum tillage. The
main difference between a ranking of 2 and 1 for storm water
management is improved documentation of procedures.

Two of these practices are specifically related to dryland cotton
production where Figure 88 shows a 22% improvement in ero-
sion and run off control between 1999 and 2008. The control
and cleanup of runoff has improved slightly. There was a spike
to a BMP ranking of 3 in 2002. The reason for this is not clear,
possibly some new farms entering the program that had poor
procedures.

The practice of using buffer zones improved between 1999 and
2008. The use of vegetative buffer zones is the main difference
between a ranking of 2 and 1 for this practice.

Figure 87 The mean Cotton BMP audit rankings for the farm design practice criteria between 1999 and 2008
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Figure 88 The mean BMP rankings for management for erosion and water control, management of storms, erosion
and run off control, control and cleanup of runoff and use of buffer zones on BMP audited cotton farms over 10

years between 1999 and 2008
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Farm hygiene module

Cotton is susceptible to the adverse affects of a number of crop
diseases. When the second edition of the BMP manual was
being compiled the cotton industry was very concerned about
the recent discovery of fusarium wilt disease. Hence, the focus
of this module is on this disease, with less emphasis on other
diseases such as black root rot.

Figure 89 shows that the mean BMP farm practice ranking
improved 39% from 1.99 in 2001 to 1.20 in 2005 for the 4 objec-
tives that make up the farm hygiene module. There was a 24%
improvement in the farm hygiene practices between 2001 and
2008. There was also a fall in the farm hygiene rankings in 2007
and 2008.

Figure 90 shows the data for each farm hygiene practice associ-
ated with this module. There were improvements in relation
to the detection and notification of fusarium wilt up to 2006.
Allen et al (2008) reported increased distribution and incidence
of Fusarium wilt in recent years, which is also reflected in the
poorer BMP rankings for 2007 and 2008.

Figure 89 The mean Cotton BMP audit rankings for all farm hygiene practice criteria between 1999 and 2008
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Figure 90 The mean BMP rankings for management for detection and notification of Fusarium wilt, machinery and
equipment clean down, management of diseases and weeds and destruction of plants affected by Fusarium wilt on

BMP audited cotton farms over 10 years between 1999 and 2008

4

BMP Rank

.

Detection and notification Machinery and equipment

clean-down

Management of disease
and weeds

2001 2002 2003 2004 2005 2006 2007

(Horizontal bar is the BMP compliance standard. Rank 1 is excellent. Rank 4 is bad.)

e b

Destruction of plants affected
by Fusarium wilt

2008

94




The machinery and equipment clean down and management of
the disease and weeds also improved between 2001 and 2008
and the increased BMP rankings in 2007 and 2008, again could
be due to some cost cutting as a result of the drought. There

is considerable fluctuation in the BMP rankings for the destruc-
tion of plants affected by Fusarium wilt. This reflects differences
in individual circumstances of any disease outbreaks and the
options available as a management response. For example if a
grower has 10 infected plants their management response will
be very different to a grower that has 10 hectares of infected
plants. The Cotton CRC led a large campaign known as “Come
clean go clean” and Allen et al (2008) have summarised how best
to manage crop diseases.

PRE-CERTIFICATION AUDITS IN 2006

Pre-certification audits were introduced to the Cotton BMP
program in 2006 as part of an impetus by Cotton Australia to
increase the number of growers participating in the program.

As a result in 2006, 128 new growers entered the BMP program
and completed a pre-certification audit. In 2007, 60 more grow-
ers entered the program. In 2008, a further 14 growers had a
pre-certification audit completed on the new land and water
modules, whilst six growers have had an audit on the petro-
chemical storage (as at 31 August 2008).

The BMP rankings of these 213 farms for these modules are
presented in Figures 91-97.

The mean pre-certification audit BMP ranking for each BMP
module is shown in Table 36.

The main trend in Table 36 is that the mean BMP ranking for
certified audited farms was 1.38 which was 24% better rankings
than mean BMP ranking for the pre-certified farms (1.82). The
audited farms had equal or better BMP rankings when compared
to the pre-certification audit farms for all the modules each year,
except the IPM and farm hygiene module in 2007. Data for each
BMP module is reported in the following sections.

Application of pesticides module

The BMP farm practice rankings for the application of pesticides
modules for 2006 and 2007 is shown in Figure 91, on the fol-
lowing page. A comparison of the two years shows some of the
practices were better, some were the same, and some are worse
between the 2006 and 2007 farms. There is little point compar-
ing the 2 years of data, and a clearer story may become evident
in future years.

Storage and handling of pesticides module

The BMP farm practice rankings for the storage and handling of
pesticides modules for 2006 and 2007 is shown in Figure 92, on
the following page. Three of the practices (signage, emergency
procedures and work procedures ) are close to rank 3. These
are three practices that are relatively easy to fix with little cost,
although growers are somewhat skeptical of the value of having
written procedures, especially on small farms with few staff.
They view it as bureaucratic.

Integrated pest management module

The BMP farm practice rankings for the integrated pest manage-
ment module for 2006 and 2007 is shown in Figure 93, on page
97. The practices were better on the 2007 farms than the 2006
farms. The main opportunities for improvement are related to
the agronomy of crop checking and compliance with the resist-
ance management strategy and the use of trap and host crops.
Area wide management improvements will depend on the loca-
tion of the farms and willingness of neighbours.

Farm design and management module

The BMP farm practice rankings for the farm design and manage-
ment module for 2006 and 2007 is shown in Figure 94, on page
97. The BMP rankings are similar for both 2006 and 2007. The
management of storms practice ranking could be improved with
the development of a written storm water management plan.
This is a common problem in farms that have not been audited.

Table 36 The mean pre-certification audit rankings 2006—2008 and the mean certification audit rankings
for 2006 and 2007 of all the Cotton BMP modules

BMP MODULE MEAN MEAN
PRE-CERTIFICATION AUDIT RANKINGS CERTIFICATION AUDIT RANKINGS
2006 2007 2008 Mean 2006 2007 Mean
2006 —08 2006 — 2007

Pesticide 1.85 1.77 1.81 1.24 1.73 1.49

application

Pesticide storage 2.10 1.86 1.98 1.2 1.49 1.35

IPM 1.60 1.35 1.48 1.03 1.43 1.23

Farm design 1.56 1.43 1.50 1.00 1.38 1.19

Farm hygiene 2.12 1.37 1.75 1.17 2.11 1.64

Petrochemical 2.63 2.40 1.74 2.26

Land and water 1.94 1.55 1.93 1.81

Average 1.97 1.68 1.84 1.82 1.13 1.63 1.38
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Figure 91 Pre-certification audit rankings for the application of pesticides module in the Cotton BMP program, 2006 and 2007
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Figure 92 Pre-certification audit rankings for the storage and handling of pesticides module in the Cotton
BMP program, 2006 and 2007
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Waste disposal
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Figure 93 Pre-certification audit rankings for the integrated pest management
module in the Cotton BMP program, 2006 and 2007
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Figure 94 Pre-certification audit rankings for the farm design and management
module in the Cotton BMP program, 2006 and 2007
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Figure 95 Pre-certification audit rankings for the farm hygiene module in the Cotton

BMP program, 2006 and 2007

Destruction of plants affected by fusarium wilt
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Farm hygiene module

The BMP farm practice rankings for the farm hygiene module

for 2006 and 2007 is shown in Figure 95, on the previous page.
No data was available for the detection of Fusarium wilt criteria
in 2007 as the Cotton Australia field staff decided no longer to
record this information. Allen et al (2008) reported increased
distribution and incidence of Fusarium wilt in recent years, which
is reflected in the high BMP ranking for 2006.

Petrochemical storage module

Figure 96 shows the BMP farm practice rankings for petrochemi-
cal storage on 79 cotton farms in 2006, in 2006, 60 cotton farms
in 2007 and 6 farms in 2008. During the 3 years the practices

of those farms joining the program have been better than those
of the previous years. There appears to be some relatively easy
opportunities for improvement in the three criteria related to
emergency procedures, work procedures and signage. This is

a similar finding to the pesticide handling and storage module.
Waste disposal can now be done with oil recycling programs.
Spill containment usually involves the installation of concrete or
earth bunding and can be an expensive exercise for some farms.

Land and water module

Figure 97 shows the 25 BMP farm practice rankings for the land
and water module on 79 cotton farms in 2006, 60 cotton farms
in 2007 and 14 farms in 2008. Given the small sample size in
2008 it is not really possible to be definitive about any three year
trends.

The riparian zone management rankings are on average closer to
arank 2 than arank 1. A ranking of 2 means there is active man-
agement of the riparian zone. To obtain a ranking of one requires

attention to details such as replanting, active rehabilitation, and
off stream watering points for stock.

There are two objectives related to native vegetation have some
of the highest rankings in the module. A ranking of 3 means that
native vegetation is not marked on farm maps and is not man-
aged. Aranking of 2 means there is some active management
such as weed control, whilst a ranking of 1 requires a higher level
of management including active involvement in local groups or
with neighbours.

A series of the objectives are related to drip and centre pivot/
lateral move irrigation systems. Less than 5% of growers have
drip irrigation and about 10 % have centre pivots and lateral
move systems, hence some of the gaps in that data set. There
is a series of objectives related to furrow irrigation. To achieve
a ranking of 1, growers need to be measuring and recording
specific water use figures, have measured their soil properties,
and have adopted that latest best practices to improve furrow
irrigation. These are discussed in Chapter 4.

The soil management objectives collectively have the best
rankings in Figure 97. To achieve a ranking of one growers need
using soil tests, actively managing erosion and soil structure. A
detailed discussion of soil management is found in Chapter 4.

A series of objectives are related to the farms resources and
plans. To achieve a rank 1 detailed farm maps are required as
well as environmental risk assessments. There is an opportunity
for improvement in relation to these objectives.

Figure 96 Pre-certification audit rankings for the petrochemical storage module in the

Cotton BMP program, 2006-2008
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SUMMARY

The analysis of the Cotton BMP program farm practice audit cri-
teria for the 10 years between 1999 and 2008 shows it is possible
to identify and quantify how cotton growers have implemented
changes to a wide range of their farm management practices.

The analysis showed there was a very high standard of legal com-
pliance on farms between 1999-2008 where the BMP program
has been adopted.

The mean BMP ranking for all 47 farm practice criteria from the
pesticide application, pesticide storage, integrated pest manage-
ment, farm design and farm hygiene modules for the 10 years

between 1999 and 2008 showed a 29% improvement, whilst it
showed a 45% improvement between 1999 and 2006.

There was a fall in the mean BMP farm practice standards in
2007 and 2008 that is attributed to the drought. The drought
meant that farms were less profitable and hence managers were
forced to cut costs, especially those of a capital nature, to ensure
the enterprise remained economically viable. Another related
contributing factor to this fall in practice standards was that the
cotton industry had less funding and staff to help growers with
BMP implementation. Between 1999 and 2006 the BMP program
had strong political and financial support from the cotton indus-
try as well as the Australian Government. The ongoing drought

Figure 97 Pre-certification audit rankings for the land and water module in the Cotton BMP

program, 2006—2008
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eventually led to a decline in BMP interest during 2007. Between
2008 and 2009, the cotton industry recommitted itself politically
to BMP and despite the drought, it was given higher priority than
in the previous 2007 season. This could explain the improve-
ment in the BMP rankings between 2007 and 2008.

These improvements in farm management practices were due to:

e A 7% improvement in the 19 pesticide application manage-
ment practices between 1999 and 2008. Between 1999 and
2006 there was a 31% improvement in the mean BMP rank-
ings. The main farm practice improvements were related to
pre season communication with workers, in season commu-
nication between the grower and agronomist and chemical
applicator, determination of weather conditions, monitoring
and recording of the weather, and application of pesticides
in appropriate conditions. There was a consistently high
standard of record keeping, pesticide choice, worker aware-
ness on BMP certified farms.

e There was a 45% improvement in the pesticide storage prac-
tices between 1999 and 2008. Between 1999 and 2006 this
improvement was 56%. The major improvements were in
spill containment, storage ventilation, security, work proce-
dures, emergency procedures, signage, mixing and loading,
worker safety, and waste disposal.

e The mean farm practice BMP ranking for the integrated pest
management practices was consistently of a high standard
and remained relatively constant compared to the other
BMP modules. Between 1999 and 2006 IPM practices
improved by 18%. In 2007 and 2008, IPM practices declined
by 21% from their peak in 2006, again due to the drought
and some cost cutting by growers and their agronomists.
The major improvement was in the monitoring of beneficial
insects.

e The mean farm practice BMP ranking for farm design and
management improved 46% between 1999 and 2008. Most
of the improvement was between 1999 and 2006 (59%)
and the small decline in practice rankings in 2007 and 2008
was again due to the drought and subsequent capital cost
cutting. The major improvements were in erosion and water
control, management of storms, control and clean up of
runoff and the use of buffer zones.

e The mean BMP farm practice ranking for the farm hygiene
module improved 24% between 2001 and 2008. The
major improvements were in detection and notification of
Fusarium wilt, machinery and equipment clean down and
destruction of plants affected by Fusarium wilt.

Pre-certification audits were introduced to the Cotton BMP
program in 2006 as part of an impetus by Cotton Australia to
increase the number of growers participating in the program.
Between 2006 and 2008, 213 farms joined the BMP program.
The analysis showed the mean BMP farm practice ranking for
certified audited farms between 2006 and 2008 was 24% better
than the pre-certified farms that has not been externally au-
dited. This supports a personal observation that the extra rigour
associated with external audit does lead to additional on-farm
improvements in practice. It does however come at a cost and
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this has been the discussed extensively by the cotton industry
leadership.

The land and water module and petrochemical modules were
introduced to the Cotton BMP program in 2006 and will require
tracking for more seasons before any conclusions can be drawn
about trends. However, an important improvement in the BMP
program process is that these farm practice criteria have been
captured and therefore can be monitored into the future.

Another important outcome of an industry wide examination of
the BMP rankings is that it enables industry leaders to identify
opportunities for industry wide improvement, which strategic
campaigns can target. For example, some practices that the pre-
certified audited farms could improve their practices include;
record keeping, following label directions, pre season contact
with neighbours, improved farm maps and pesticide application
management plans, improved signage, emergency and work
procedures associated with chemical storage and handling and
development of stormwater management plans.

The aim of this project was not to determine if the BMP pro-
gram itself has been the main driver of change. This could be
done for some specific practices such as signage, but for others
such as farm hygiene there is a complex interaction of activities
undertaken by a range of individuals and organisations that have
contributed to the improvements and was beyond the scope of
this project. The BMP program does however offer a systematic
process to monitor, track and report farm practice change.

A weakness in relying solely on the audit practice change data to
quantify improvements is that some practices have had a “spring
clean” just prior to the cotton grower formally entering the
program. The means these improvements in farm practice as a
result of “spring cleans” are not always captured.

For sustainability reporting areas where the BMP program can be
improved include:

¢ The rewording of specific farm practice criteria to improve
their clarity and purpose especially in the integrated pest
management and farm hygiene modules
¢ Removal of duplication, especially in the land and water and
farm design modules
¢ Inclusion of current issues such as greenhouse emissions,
energy use, and improvements in the level of detail for soil,
water and natural resource management practices
e Recording and tracking of the BMP farm practice criteria
from the audits
e Publishing the aggregated data annually on the Cotton
Australia web site
e Capturing the farm practice rankings as they are submitted
to the BMP Program administrator.
Many of these improvements are currently being addressed by
the cotton industry with the development of the new electronic
‘on line’ BMP (myBMP) planned for release in late 2009.



7/ CONCLUSIONS

Sustainability reporting is the practice of measuring and
disclosing economic, environmental and social performance.
Sustainability reporting is now entering the main stream of busi-
ness operations with the Global Reporting Initiative being the
most widely used framework. The cotton industry is striving for
the sustainable development and its key organisations include
reference to it in their strategic plans. A number of economic,
environmental and social indicators can be used to measure
progress towards the sustainability goal. This review has identi-
fied many data already sets exist as well as some gaps and op-
portunities for improvement.

The modern Australian cotton industry is less than 50 years old.
A wide range of strategies and technology are being imple-
mented to ensure the modern Australian cotton industry doesn’t
suffer the same fate as past other international cotton industry
failures. Monitoring key sustainability indicators is an essential
strategy to ensure sustainable cotton production in Australia.

The project has:

e Reviewed the sustainability indicators literature;
¢ Indentified, collected and compiled data to benchmark
selected economic, environmental and social sustainability
indicators for the Australian cotton industry including an
analysis of its Best Management Practices program;
e Where possible, provided trend analysis;
The conclusions are presented in three parts: 1) Sustainability
trends 2) Data availability and gaps and 3) Recommendations for
the future.

SUSTAINABILITY TRENDS
Economic trends

The cotton production area in Australia expanded rapidly during
the 1980s and 1990s and peaked in 2001 with a national gross
value of production of $1.9 billion. Since 2001, the produc-

tion area of cotton has fallen in response the water shortages
caused by drought. During the last 20 years, cotton yields have
increased significantly, on average 32.9 kg/lint/ha/year and are
the highest of any major cotton producing country in the world
and are almost three times the world average. Australian cotton
is now considered a premium quality product in the world, but
still has some quality aspects to further improve. Cotton has
traditionally been the most profitable crop where it is grown,
producing a gross margin of $500-$1000 /ha. Costs are increas-
ing and the net priced received has been falling which for the last
five years has averaged $369/bale, which has meant that profit-
ability of cotton has been falling. Cotton is a major source of re-
gional economic activity where it is grown and usually generates
30-60% the gross value of all regional agricultural income where
itis produced, which makes up 10-30% of the gross regional
product. Its indirect impact on local economies is high. There

is very good economic data available on the cotton industry,
although it is not readily accessible for stakeholders. The major
gap is employment data, which is not well quantified on farm, in
the service industries and value chain.

Environmental trends

There have been significant improvements in the management of
natural resources by the

cotton industry, particularly in the last decade. The analysis of
the Cotton BMP program farm practice audit criteria for the 10
years between 1999 and 2008 shows it is possible to identify
and quantify how cotton growers have implemented changes to
a wide range of their farm management practices. The analy-

sis showed there was a very high standard of legal compliance
on farms between 1999-2008 where the BMP program was
adopted. The mean BMP ranking for all 47 farm practice criteria
from the pesticide application, pesticide storage, integrated pest
management, farm design and farm hygiene modules for the

10 years between 1999 and 2008 showed a 29% improvement,
whilst it showed a 45% improvement between 1999 and 2006.
There was a fall in the mean BMP farm practice standards from
2006 standards in 2007 and 2008 that is attributed to the ongo-
ing drought, which reduced expenditure, action and motivation.
Despite the drought the BMP farm practice standards for the five
years (2004—2008) were on average better than the previous five
years (1999-2003). The analysis showed the mean BMP ranking
for certified audited farms between 2006 and 2008 was 24%
better than the pre-certified audited farms. This supports that
the extra rigour associated with external audit does lead to ad-
ditional on-farm improvements in practice.

There was a fall in the mean BMP farm practice standards from
2006 standards in 2007 and 2008 that is attributed to the ongo-
ing drought, which reduced expenditure, action and motivation.
Despite the drought the BMP farm practice standards for the five
years (2004-2008) were on average better than the previous five
years (1999-2003).

Key environmental indicators include soil, water, pesticide and
transgenic crop trait stewardship, biodiversity and greenhouse
emissions. There has been a reduction in soil tillage, widespread
adoption of controlled traffic systems, the use of permanent bed
farming systems, and less raking and burning of stubble. This
has resulted in less soil compaction and improved soil physi-

cal structure. Nitrogen, phosphorus and potassium fertiliser
rates are increasing in response rising yields and hence greater
nutrient removal from farms. Higher fertiliser rates do not mean
that high yields are unsustainable, however the sustainability of
current nitrogen practices is questionable. The low soil carbon
levels are another problem that needs to be improved. Soil test-
ing is common for fertiliser decisions, but monitoring the long
trends of soil tests is not done by the majority of cotton growers.
The soil monitoring case study showed that these attributes can
be monitored by farmers over long periods. Soil borne diseases
such as fusarium wilt and black root rot have become significant
problems in some areas and indicate the farming system is not
sustainable unless improved management practices are adopted.

The availability of suitable irrigation water will remain the most
limiting factor to cotton production in Australia. Total water
extraction is limited by water sharing plans with which there is
high compliance. There is strong evidence that growers have
improved their water use efficiency by 3—-4% per annum, or at
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least 20% in last decade. There are many documented examples
of even more significant improvements in one year by selected
growers as a result of irrigation system improvements. However,
more comprehensive data for the 2008 and 2009 cotton seasons
is needed to be sure these individual improvements are taking
place industry wide rather than just the early adopters of
technology. The water quality where cotton has been grown is
generally very good, with the exception of some specific and few
in number groundwater bores. This could explain why there has
been very little water quality monitoring on farms, which needs
to be addressed.

Data on biodiversity for cotton farms is lacking. Whist it is not
the highest priority, an action plan and policy statement should
be developed by the industry for biodiversity. It is recommended
the cotton industry begin with simple achievable indicators,

that can become more complex and aggregated over long time
frames. Recommended biodiversity indictors include vegeta-
tion, birds, fish, mammals or insects species and farmers should
pick one that interests them. Most biodiversity monitoring

will require a degree of external expert input and this could be
achieved through small projects funded by natural resource man-
agement agencies. Most (at least 70%) cotton farms have river
or creek frontage and the status of the riparian land is another
important indicator for the broader catchment sustainability.

Widespread adoption of transgenic cotton varieties has resulted
in significantly less insecticide (82%) and herbicide (>80%) use.
Growers have adopted this technology because of economic and
environmental benefits, as well as social lifestyle benefits such as
worker and family safety. Insecticide resistance is a major sus-
tainability risk for the cotton industry. The management of insect
resistance to transgenic cotton traits is the greatest potential
immediate sustainability risk to the Australian cotton industry.
Since the advent of Bollgard® cotton varieties, resistance to
many conventional insecticides has declined. There have been
no reports of field failures of the transgenic Bollgard II® varieties
due to resistance, however recent data shows an increase in the
frequency of Cry2Ab resistance alleles in Helicoverpa punctigera,
which is being closely monitored.

The cotton industry has good data sets available from case stud-
ies and research reports for environmental indicators. However,
these generally give a ‘point in time’ rather than a long term
trend and are rarely industry wide and are often associated with
the best producers, rather than the pro-verbal average. There
are very few data sets that can be used to track changes over
long periods of time. The BMP analysis showed it has great po-
tential for monitoring long term trends, which could be supple-
mented with some targeted and repeated surveys as needed.

Social trends

Key social sustainability indicators include education levels,
demographics, employment, health, community attitudes, social
capital, research and development and compliance with the law.

The education qualification levels of the cotton industry are
higher than other agricultural industries. Many training initia-
tives are underway in the cotton industry and participation rates
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are between 20—-80% industry participation depending on the
course.

The cotton industry is one of the leading employers in communi-
ties where it is grown. The specific number of people employed
by the cotton industry is not clear. The cotton industry gener-
ates many permanent and casual jobs, although labour demands
are falling. It has traditionally provided some of the best salary
packages in agriculture. Itis also evident that 75% of cotton
growers have been working more than 40 hours per week, which
is considerably more than the national average. The drought has
also significantly reduced employment in the cotton industry by
30-60%.

The number of cotton farmers has been falling and it is estimated
there are now 800 cotton growers in Australia. Cotton farmers
are younger than other farmers that do not grow cotton. Forty
percent (40%) of cotton growers are aged under 35 years old,
compared to 26% of other farmers. Most of cotton agronomy
consultants were aged between 35 and 49 (65%). Health is
improving. Deaths rates in the cotton industry are very low.
Workers compensation claims for accidents have been falling,
but so too has the planted cotton area. This will need to be
monitored as the planted cotton area increases with expected
forecasts. There is evidence of significantly improved occupa-
tional health and safety practices. The number of complaints
received by the NSW EPA has fallen from around 50 per year in
2001 to 3 per year for 2006 and 2007, which indicates there is
less anxiety in the community towards cotton production.

People in cotton communities held a positive opinion of the
cotton industry. Most people outside the cotton industry

have a negative attitude towards the cotton industry and their
main concerns were water allocations and pesticide usage.
Independent attitudinal research into the cotton industry shows
that chemical use, spray drift and high water use concerns had
reduced significantly between 1998 and 2004 in cotton commu-
nities and regional towns.

The cotton industry has very high levels of social capital and con-
sists of many well supported organisations and networks. There
is rising participation in the cotton industry by women.

The cotton industry has a very strong culture and has been a long
term investor in research and development. The responsibility of
growers in terms of environmental compliance and any breaches
of environmental laws is high, but specific data are not read-

ily available from Government agencies. This is partly because
Government does not segment farmers by the commodities they
produce.

DATA AVAILABILITY AND GAPS

The cotton industry does have some excellent sources of infor-
mation. There are hundreds of research reports and thousands
of scientific papers. The industry has held 14 national confer-
ences, which include conference papers. The stories in The
Australian Cottongrower magazine contain about a 30 year
repository of information and events. The cotton industry also
has several well populated internet sites containing reports and
discussion on a variety of current topics.



There is a vast amount of information that is available for a ‘point
in time’. However, there are very few data sets that can be easily
used to monitor changes over time, especially longer term trends
across the industry. In particular, there is a shortage of data for
many of the environmental indicators. Tables 37-39 summarise
important economic, environmental and social sustainability
indicators for cotton industry and their relative ease of collection
and current information quality.

Economic data

Most economic data is easy to collect and there is excellent
economic data including trends over time, although it is not read-
ily accessible on cotton industry internet sites. Information at
the local government scale is lacking, but in most cases would
match the regional scale. There is a gap in the profitability
figures of farm business such as return on equity and interest
coverage, which are sometimes requested by stakeholders. This
information is difficult to collect due to private business (wealth)
sensitivities, and government surveys do not segment the cotton
industry figures as opposed to larger industries such as grain and
beef cattle.

Environmental data

Environmental data is patchy. There are some excellent data
sets available from case studies, research reports and the two
industry environmental audits. However, these generally pro-
vide a ‘point in time’ story rather than a long term trend and are
rarely industry wide. For case studies, the information is usually
about the best producers rather than the “pro-verbal” average
producer.

There is data over a reasonable timeframe for fertiliser rates, dis-
ease levels, river water quality, pest (weeds and insects) density
and distribution and their resistance levels to various chemis-
tries to manage them. Notable environmental data gaps include
soils (physical, chemical and biological status), water use and
efficiency, ground water quality, biodiversity, and greenhouse
emissions/carbon balances.

A key issue for the cotton industry is understanding river health
and environmental flows. This knowledge is linked to water
sharing plans and monitoring outcomes related to these plans.
Improved monitoring of river health is needed and will need to
be resourced by Government. Once this data is available it will
be up to the cotton industry to account for its impacts.

Social data

There was reasonable data relating to social indicators for
university level training, demographic data (age, gender) ,hours
worked, accidents, community attitudes, cotton industry social
capital, research and development, and formal community com-
plaints related to industry activities. This was an unexpected
finding as the gathering of social data is usually considered dif-
ficult for sustainability reporting.

Gaps in the social data included employment data, which is
arguably an economic indicator, vocational training and other
non degree capacity building measures such as apprenticeships,
number of deaths, measures of social capital related with other
local industries such as grain production, bee keeping, cattle

or fruit production. Another notable gap for social responsibil-
ity and environmental management is data related to compli-

ance with legislation related to natural resource management.
Government agencies do not provide this information and it is
unlikely they will into the foreseeable future.

Tables showing summaries of economic, environmental and
social sustainability indicators for the cotton industry begin on
the following page.
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Table 37 A summary of economic sustainability indicators for the cotton industry

( Key: ) falling/bad, A\ /®rising/good, —/

notrend/ OK, @ @® easy/high > OOO difficult/low)

EconomiIC EconomiC CURRENT EASE OF CURRENT PRIORITY COMMENT
FUNCTION INDICATOR TREND OF COLLECTION INFORMATION
INDICATOR QUALITY
Cotton Planted area (ha) | W o 00 000 @@®® |The area has been declining, but
industry increased areas are forecast in 2009-10.

Yield (bales/ ha) A o 000 000 @@®® |\Very high yields by world standards and
rising.

Quality ) o 00 000 @O®® | Improving quality. Quality reporting
should be segmented into the main
parameters (length, strength, micronaire,
grade). Aust. cotton shippers have good
information.

Bales produced ¥ o 000 00 @@®O | Beginning to rise again with possible
recovery from drought and increased
yields.

Grower numbers | W [ 000 000 @@®O | Grower numbers are falling and is
of interest to industry. Employment
figures are a higher priority indicator for
community.

Cotton price per - 000 000 @@®O | Priceisvery volatile (daily). Itis a

bale function of currency rate and physical
price. Price is captured in gross margins.

Cotton seed - o 000 000 @OO | High price due to drought. Price is in

price gross margins.

Gross value | Gross value ($) (7 o 000 000 @@®® Falling gross value, but beginning to

(industry scale) rise again with possible recovery from
drought.

Gross value 7 ([ 000 000 @O0 | Falling gross value, but beginning to

(regional scale) rise again with possible recovery from
drought.

Gross ¥ @O0 00O @@®CO | Harder to collect than at the industry

value (local and regional scale, but local government

government is a key stakeholder for communities.
regions) Some local government regions are
trending better than others.
Economic Income / ha - o 000 00 @@®0O Stronglyinfluenced by yield and price.
returns Costs / ha A () 000 000 @O0 | Costs are rising and good segmented
data is available.

Gross margin/ha | W [ J 000 000 @@®® Falling gross margins due to rising cost
and falling price.

Profit/ha v | e (1 1) (11 @00 Falling profit.

Return on \ ([ J 00O [@]0]0) OOO | Very little data. Difficult to collect due to

investment (%) private wealth sensitivities. Government
surveys do not segment the cotton
farmers from beef, grain, sheep etc.

Equity / interest v ([ J [0]0]0) (0]0]0) OOO  Asabove.

cover
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Table 38 A summary of environmental sustainability indicators for the cotton industry

( Key: v/e falling/bad, AN /®rising/good, —/© notrend/ OK, @ @® easy/high > OOO difficult/low)

EASE OF CURRENT PRIORITY COMMENT
TREND FOR COLLECTION INFORMATION

INDICATOR QUALITY

ENVIRONMENTAL ENVIRONMENTAL| CURRENT

FUNCTION INDICATOR

Soil structure Plant available N [ JOI®) [ JOl®) [ I J@) Improved soil structure, but data
water (soil difficult to collect.

moisture deficit)

SOlLpak score ? 00O 000 OOO | Subjective indicator. Not calculated by
agronomists.

Soil erosion ? 00O 000 @OO | Verylittle data on erosion. There is
information on management practices
related to erosion. Eg BMP.

Soil fertility Organic carbon 7 [ I J@) [ 10]@) @O®@® Decreasing and low levels. No

% industry wide data, although some
good case studies.

Soil phosphorus - [ I J@) 00O @@®O Fertiliser replacement increasing. No
industry wide data, although some
good case studies.

Soil potassium - [ 1 J@) 00O @@ Fertiliser replacement increasing for

and other potassium (K). No industry wide data,

cations although some good case studies.

Fertiliser rates N 000 000 @@®O Fertiliser use increasing. Good

(N, P, K) industry wide data.

Soil salinity and | EC, Sodium, - [ I J@) 000 @O®@® Soilsalinity is generally low, soil
sodicity Chloride, ESP% sodicity high (sub soils) , no trend.
Reasonable data available.
Pesticide v 000 Q0O @O0 | Falling. Small data sets available in
residues in soils published papers.
Soil disease Disease levels N [ 1 J@) 000 @O®@® Trend was increasing for some
levels of major cotton diseases in 2007-08. Good data
diseases available.
Total water use ML 7 000 [ I J@) @O®@® Falling due to drought. Industry wide
by industry data not collected. Each grower has
their own records.

Compliance with ? 00O 000 [ I J@) Data is not available.

law — Breaches

of water

legislation

Trades — ? [ JOI®) [ JOl®) [ JOI®) Increased trading of water, data

Number and quality is rapidly improving.

volume

Water use Crop WUI N [ J@le} 000 @ OO | Improving. This index is usually used
efficiency on in research only.
farm Gross N QOO Q00O @®O®@® Improving. Need for 07-08 & 08-09

Production WUI data.

Irrigation WUI N 000 000 @®@®0O Improving. Need for 07-08 & 08—09
data.

Whole Farm N QOO [ 10]@) @O®O | Improving. Need for 07-08 & 08—09

irrigation data.

efficiency
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Table 38 continued

ENVIRONMENTAL ENVIRONMENTAL, CURRENT EASE OF CURRENT PRIORITY COMMENT
INDICATOR TREND FOR COLLECTION INFORMATION

INDICATOR QUALITY

FUNCTION

Groundwater Rising or falling 000 [ I J@) 000 Levels falling in most areas. Data

levels is in most water sharing plans and

monitored by agencies.

Irrigation Method used for 000 000 @®@®O Increasing and high adoption of

scheduling scheduling technology.

Water quality Groundwater [ J@le) 00O @@®@® Little data and varies from site to site.
Surface water 00O 000 @O®@® \Water quality isimproving . Excellent

data sets.

Biodiversity Area of land [ Jole) [ Jole) @@®O Trendof less and little clearing.
cleared last 10 Unclear data but no records.
years (ha)

Breaches of | Jole) OO0 @®@@®O Norecords.

land clearing

regulations

% of farm [ X J@) [ 1 J@) @@®0O | Some survey data, which could be

managed easily improved.

as native

vegetation

Vegetation OO0 OO0 @O0  Needimproved data.

quality index

Bird species and [ JOIO) [ Y J@) @@ (O Some scientific studies, but other

numbers studies needed in some regions.
Birds Australia volunteers can do the
monitoring.

Fish species and 000 00O @@®0O Needimproved data. Source State

numbers DPIs (fisheries)

Insect species [ Jole) ( I @) @@®(O  Manyresearch studies that need

and numbers reviewing by an expert entomologist.

Riparian land Changes 00O 00O @@®O Some baseline data held by Murray

management in riparian Darling Authority
vegetation
and landform
condition

Weeds Density and [ Jole) 000 @O@®® ralling weed density and distribution.
distribution Varies with species.

Herbicide [ I @) 000 @@®® Low resistance. Research studies
resistance levels published.

Pests (insects) Density and 000 000 @@®@® Highlyvariable with season and
distribution on species dependent. Could segment
insect pests species data. Research studies

published.
Level of 000 000 @O®@® Falling resistance to most insecticide
resistance to key chemistry.
insecticides by
pest species
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Table 38 continued

ENVIRONMENTAL ENVIRONMENTAL| CURRENT EASE OF

CURRENT PRIORITY COMMENT

FUNCTION INDICATOR TREND FOR COLLECTION INFORMATION

INDICATOR QUALITY
Chemical use Herbicide use 000 000 @O®@® Increasing glyphosate use, but
decreasing use of other more toxic
herbicides.
Total pesticide OO 00O @O0 Total pesticide usage weighted by
risk load environmental risk. Can be calculated
by experts.
Insecticide use 000 000 @O®@® Decreasing use.
Compliance [ I J@) [ I J@) @®@O®@® Highcompliance.
with resistance
management
plans. (%)
Transgenic Resistance I @ 000 @@®® Possible increasing trend, which is
crop trait trends under close scrutiny.
stewardship
Compliance with 000 000 @O®@® Highbutno published data
management
plans
Greenhouse Nitrous oxide [ Jele) 00O @O®@® \Verylittle data other than a few case
emissions and and CO2 studies. Techniques to calculate not
energy emissions fully developed.
Energy use ( 1 J@) @00 @@@® Couldlook at renewable and non
renewable energy use in the future
Farm practices Crop rotations 000 000 @®@®O Trend of longer rotations with grain
crops, some of which caused by
drought. Good data.
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Table 39 A summary of social sustainability indicators for the cotton industry

( Key: ) falling/bad, AN /®rising/good, —/© notrend/ OK, @ @@® easy/high > OOO difficult/low)

COMMENT

CURRENT PRIORITY
INFORMATION

QUALITY

EASE OF
COLLECTION

CURRENT
TREND OF
INDUSTRY FOR

FUNCTION INDICATOR

THE INDICATOR

Education Highest post school N o 000 000 @O®@® Highandimproving
qualification of cotton qualifications for agricultural
growers industries. Data is in census

classifications.

Highest post school T o [ I J@) [ I J@) @@®@® Highandimproving

qualification of service qualifications. Non census

industry classification thus requires
industry survey. Service
industry is not necessarily
specific to cotton.

Highest post school N o 000 000 @O®@® Improving qualifications. Data

qualification of cotton is in census classifications.

ginners

Vocational training of N o 000 [ Jele) @@ O |Alotofindustry training, but

farm staff (& service improved data analysis is

industries) required.

Apprenticeships of farm ? 00O [ Jele) @O0 |Nodata.

staff

Employment | Number of people 7 000 [ J@le) @@®® Dataisnot available, but falling
employed on farms due to drought, technology

improvements and OH&S risks.

Number of people 7 o Q0O [ Jele) @0®@® Falling due to drought.

employed Improved data required.

(industry)

Number of people v o 00O 0O @®0®@® Falling due to drought.

employed Improved data required.

(indirectly)

Income per week - o 000 000 @ OO |High for agriculture. Question
the census data as high number
of self employed people.

Hours worked v [ 000 000 @ OO |Slight trend of falling, well
above national average.

Health Deaths on farms and v o 000 [ Jele) Q@O®@® \ery low death rates.
cotton gins
Accidents / injuries / 7 o [ I J@) [ I Je) @O®@® Fallingtrend. However needs
Workers compensation monitoring as crop area
claims increases.

Demographics | Grower age - o 000 000 @@ (O |Younger compared to the

balance of agriculture.

Gender participation in - o 000 [ I J@) @@®O | Foragriculture, reasonable

industry gender balance in
organisations. More males
working on farms.

Aboriginal participation - Q0O [ I J@) @ @O |Need better data, trend of less

in industry manual work such as cotton
chipping, more traineeships
being offered.
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Table 39 continued

FUNCTION

INDICATOR

CURRENT
TREND OF
INDUSTRY FOR
THE INDICATOR

EASE OF
COLLECTION

CURRENT
INFORMATION
QUALITY

PRIORITY

COMMENT

Attitudes Local community ¢ o 000 000 @@®@® Strongandimproved local
attitudes support for industry
Non local community - 000 000 Q@O®@® |Mixed attitudes, mostly
attitudes negative towards industry
Industry attitudes - 000 000 @@®@® There are high levels of social
capital
Social capital | Memberships of ACIC - o 000 000 @ @O Thereisstrong industry social
capital
CCA memberships 7 o 000 000 @@ O Thereisstrong industry social
capital
WinCott memberships N o 000 000 @@®O Thereisstrong industry social
capital
Conference delegates - o 000 000 @@®O Thereisstrong industry social
capital
Internet usage N o 000 000 @ @® O |High and rising usage
Other local cotton - [ JOJO) [ JoJe) @@® O |Nodata, but scope to
industry interactions strengthen linkages with other
with other industries industries and organisations.
such as beef cattle etc
Research & Investment levels 7 o 000 000 @O®@® Investment has been falling
Development | (culture and impacts) due to drought. There is a very
strong culture of R&D and its
adoption.
Legal Complaints received by v o 000 000 @O®@® Number of complaints about
compliance & | regulatory authorities industry practice is falling
responsibility | about cotton industry
Fines imposed on cotton ? 000 0O @O O |Nodata.
growers for natural
resource management
breaches
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RECOMMENDATIONS FOR SUSTAINABILITY REPORTING
IN THE COTTON INDUSTRY

Economic, environmental and social aspects of sustainabil-

ity are interrelated. There is a need to be pragmatic and get
started rather than continually trying to define the perfect set of
indicators. Ideally, it should be done in conjunction with other
activities and commodities that make up the farm and regional
business and careful consideration needs to be given to attribu-
tion of cause and effect. Sustainable development is a journey
and reporting changes can and should be implemented as issues
evolve. As data accumulates over time, a clearer picture will
emerge, priorities will change and opportunities and gaps can
be filled. The ultimate goal is to report and monitor industry
sustainability over the long term; decades, rather than a decade.

1. The cotton industry develops a five year sustainability
reporting plan.

This will enable efficient allocation of resources and optimi-
sation of industry and national data sets. It is not neces-
sary to collect data on every issue each year. For example,
issues such as some of the social data could be monitored in
conjunction with the census every five years. Other environ-
mental indicators such as biodiversity do not require annual
monitoring. The use of long term reference sites, case stud-
ies and performance stories could be alternative sources

of information where it is not practical to collect data for
the entire industry. The plan needs to include data manage-
ment. The internet could act as the repository as it is easy to
access, search and update.

2. The cotton industry develop a sustainability monitoring
and reporting process that includes at a minimum the fol-
lowing indicators (Tables 37-39 contain further details):

i profitability (gross margin);

ii economy ( gross value of production and employment);
iii water use;

iv water quality ;

v pesticide use and technology stewardship (transgenic
traits, chemistry resistance);

vi soil quality;

vii

energy, greenhouse and carbon balance;
viii regional biodiversity;

ix industry demographics;

X community attitudes and

xi workplace health and safety.

3. The Cotton BMP farm practice rankings be used to monitor
sustainability trends.

This will require some rewording of specific farm practice
criteria to improve their clarity and will be enhanced with
the inclusion of new modules which are currently under
development. The aggregated data should be published
annually on the Cotton Australia internet site. The proposed
web based BMP system offers great potential to streamline
this monitoring and reporting. It needs to be done without
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creating extra work for growers and it is likely the feedback
information will provide additional value to growers who are
in the BMP program. Some annual or biannual survey sup-
plementation could fill any knowledge gaps.

Cotton Australia establishes a formal stakeholder con-
sultation roundtable that convenes annually to discuss
sustainability matters.

Stakeholder engagement is a fundamental principle of sus-
tainability reporting. It is important to include a broad and
strategic group of stakeholders, set clear goals and objec-
tives, focus on key issues and be realistic with ways to move
forward. Stakeholder mapping would facilitate the makeup
of the group. It will improve transparency, increase trust,
lead to more meaningful dialogue and create the discipline
for regular dialogue. It would also serve as a risk assess-
ment process. Reporting the performance of issues that are
important to stakeholders is more important than reporting
things that are easy to measure.

The cotton industry undertake scenario planning activities
to explore key drivers of change.

Done well, scenarios are a medium through which great
change can be envisaged and be actualized. Scenarios are
not predictions, but thought provoking and plausible stories
about multiple ways the future may play out. Scenarios
explore issues such as climate change, energy, technology,
human capital, rural communities, food and fibre needs,
environment, infrastructure, markets and governance. They
provide a non threatening forum to discuss key issues. A
discussion around a life cycle assessment of cotton produc-
tion could enhance this discussion.

Cotton Australia produce a social responsibility statement
for the cotton industry.

This would cover topics such as local communities, govern-
ance, human rights, OH&S, labour conditions and awards,
gender, grievance and complaints procedures. This should
cover the entire value chain as globally labour conditions

in the manufacturing sector is a key issue for human rights
organisations and many buyers of cotton products. A policy
statement further strengthens Australia’s position in a
global context about important social issues related to
human rights in the workforce.

The cotton industry formally approach the Queensland
and NSW Government agencies to establish what envi-
ronmental data they may be able to provide and their
monitoring intentions for the future.

It may be possible to obtain funding for some baseline moni-
toring. This will also provide some independent assessment.
An example, would be for biodiversity such as vegetation
quality, fish or bird monitoring. It is recommended that
environmental indicators are monitored at a catchment or
regional scale.

Employment figures need to be better quantified both on
farm, in the service industries and the value chain.



Regional multipliers and the economic linkages need
greater analysis. This needs to include the direct and
indirect impacts of cotton production and location of these
activities. This needs to include greater analysis of potential
drivers such as water scarcity, climate change, technology
and modelling of different response scenarios.

The Global Reporting Initiative should produce a specific
sector supplement for agriculture at the industry level for
aregion/country.

The Global Reporting Initiative is emerging as the interna-
tional standard for sustainability reporting. It is unlikely
the millions of individual farmers around the world will file
sustainability reports; however, collectively as the farming
industries, they do have stewardship of a large portion of
the world’s soils and freshwater resources.

Some more specific recommendations include:

Economic

1.

Cotton Australia make available on their internet site time
series data related to key economic indicators.

Many of these were surprisingly difficult to obtain over

a period time (cotton areas, grower numbers, produc-
tion figures, yields). This would require a small amount of
resources to keep them up to date each year, possibly in a
spreadsheet format.

Increased analysis of cotton related economic activity in
each specific local government areas from the census and
other sources such as business surveys, which can be done
more frequently.

Many regional development programs are based on

local government areas. This will require a programmed
investment and ideally done in partnership with other key
industries such as grain and livestock. An improved under-
standing of the economic flows in the community is also
required. Some of this research is currently underway, but
its attribution to cotton is not always clear.

Financial figures such as return on capital, interest
coverage on debt have been requested from certain
stakeholders.

It needs to be established if this is a critical need or are they
being stickybeaks. These figures will always be difficult to
obtain at an industry scale due to their confidentially and
number of other factors linked to their calculation such

as company structures, other income, income tax, and
borrowings. It may be possible every five years to com-
mission a specific study, perhaps in partnerships with the
major banks / accountants / ABARE to gather a snapshot.
Discussions should also be held with ABS/ABARE who are
increasing their surveys of irrigators due to the national
water initiative. Other less sensitive financial figures such as
gross margins could be obtained through the new electronic
BMP system.

Environmental

1.

Encourage more cotton growers to compile their soil
records over time such as the case study in this project.

It will be necessary for industry leadership to assist this by
initiating at least 10 case studies.

Improve reporting of water use and water use efficiency
indices (especially gross water use production index) at an
industry level.

There are some R&D projects currently underway that will
enhance this information.

Improve water quality monitoring on-farm, especially in
relation to ground water.

Some benchmarking programs should be initiated with
regional catchment bodies.

Develop an action plan to increase on-farm biodiversity
data over a five year period.

Regional catchment bodies should have some funding or
other government initiatives. The Cotton Australia should
also strengthen its action plan and policy statements in

relation to maintenance or enhancement of biodiversity.

Riparian land management and health can be monitored
through the BMP scores.

Encourage landholders to take some photographs for their
own records as a reference point.

Energy efficiency and greenhouse reporting tools need to
be further developed.

This should include greenhouse emissions, carbon balance
and energy use. Cotton Australia should publish a climate
change mitigation and adaptation policy.

Social

1.

For educational qualifications it is recommended that
data be drawn from census data and for the cotton service
industry, monitoring of CCA membership be used as a
starting point.

The census data can be analysed for reports on the “highest
qualifications of growers and ginners” but this cannot be
done for cotton agronomists and others in the service sec-
tors. Some of the 2006 Census data was not available when
the data was sought for this project. It would be possible to
purchase that data now.

Improve vocational training and apprenticeships records of
people working in the industry

— rather than monitoring those that have completed courses
and may no longer be working in the industry.

Improved health trend data (deaths, accidents, workers
compensation claims, days lost with injury,) could be col-
lected from growers during annual surveys or new web
based BMP system.

Information on chemical complaints should be discussed
with state authorities in Queensland and NSW each year.
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The demographic data could be further developed for each
community or local government area.

More detailed information from the cotton growing / gin-
ning categories could be drilled out of the census for each
region than what has been compiled in this report. This
could be supplemented with local surveys to obtain informa-
tion not covered in the census. This should be tracked over
time, which is currently every five years for the census.

The annual reports of CRDC and the Cotton CRC are good
repositories of R&D information and should form the basis
of any reporting on R&D.

There is no need to duplicate this activity.

Information needs to be gathered on legal compliance
related to water, vegetation and land clearing.

This could be done in annual surveys or sourced from the
Government

BMP Program

For sustainability reporting areas where the BMP program can
be improved include:

1.

The rewording of specific farm practice criteria to improve
their clarity and purpose, especially in the integrated pest
management and farm hygiene modules

Removal of duplication, especially in the land and water and
farm design modules

Inclusion of current issues such as greenhouse emissions,
energy use, bio-security, and improvements in the level of
detail for soil, water and natural resources

Recording and tracking of the BMP farm practice criteria
from the audits

Publishing the aggregated data annually on the Cotton
Australia web site

Capturing the farm practice rankings as they are submitted
to the BMP administrator.

Many of these improvements are being addressed in the new
electronic BMP version planned for release in mid 2009.
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