
DICHM ONT ET  AL. ,  PROJECT 9.2 

 206  

 

Figure 66: Project w eb page hosted by CSIRO and linking to online survey address  

Objectives survey flyer 
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Figure 67: Flyer for the survey 3-day at Mercy College 
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Media monitor of radio interviews 

 

MON 11 NOVEMBER 2013

Mediaportal Report

Burdekin and Mackay have been chosen to gauge public attitudes towards the ...
11 Sep 2013 6:33 AMABC North Queensland, Townsville , 06:30 News , Newsreader

Duration: 0 min 48 secs - ASR AUD 99 - QLD - Australia - ID: W00054515069
Burdekin and Mackay have been chosen to gauge public attitudes towards the conservation and
recreational and commercial use of coastal areas bordering the Great Barrier Reef by the CSIRO.

N/A ALL
N/A MALE 16+
N/A FEMALE 16+

Interviewees
Kathy Dickmon(*), Researcher, CSIRO

Communities to help form coastal management policy
11 Sep 2013 3:26 PMABC Online, www.abc.net.au

168 words - ASR AUD 1,706 - ID: 212794314
Read on source website

198,635 UNIQUE DAILY VISITORS
2,681 AV. STORY AUDIENCE

Communities to help form coastal management policy
11 Sep 2013 1:18 PMABC Online, www.abc.net.au

168 words - ASR AUD 1,708 - ID: 212776179
Read on source website

198,635 UNIQUE DAILY VISITORS
2,681 AV. STORY AUDIENCE

Program preview:
 - Discussion about the coastal survey that will be done by the CSIRO.

14 Oct 2013 9:06 AMABC Tropical North, Mackay , Mornings , Kim Kleidon
Duration: 0 min 50 secs - ASR AUD 103 - QLD - Australia - ID: W00054889329

Program preview:
 - Discussion about the coastal survey that will be done by the CSIRO.

N/A ALL
N/A MALE 16+
N/A FEMALE 16+

COPYRIGHT This report and its contents are for the internal research use of Mediaportal subscribers only and may not be
provided to any third party by any means for any purpose without the express permission of iSentia and/or the relevant
copyright owner. For more information contact copyright@iSentia.com

DISCLAIMER iSentia uses multiple audience data sources for press, internet, TV and radio, including AGB Nielsen Media
Research, Audit Bureau of Circulations, comScore, CSM Media Research, OzTAM, Nielsen, Research International and
TNS. For general information purposes only. Any ASRs and audience figures are an estimate only and may be subject
error or omission.  iSentia makes no representations and, to the extent permitted by law, excludes all warranties in relation
to the information contained in the report and is not liable for any losses, costs or expenses, resulting from any use or
misuse of the report.
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Figure 68: M edia monitor of radio interview s and pickup thereof 

Online survey front page 

The CSIRO is surveying residents of Mackay and the Burdekin about the importance and...
11 Sep 2013 7:32 AMABC Tropical North, Mackay , 07:30 News , Colin Wilson

Duration: 0 min 43 secs - ASR AUD 89 - QLD - Australia - ID: W00054517128
The CSIRO is surveying residents of Mackay and the Burdekin about the importance and value of the
coast, Great Barrier Reef, conservation, and commercial and recreational uses.

N/A ALL
N/A MALE 16+
N/A FEMALE 16+

Interviewees
Cathy Dichmont, Principal Researcher, CSIRO

Mackay and the Burdekin have been chosen by the CSIRO to help gauge public attitudes...
11 Sep 2013 6:32 AMABC Tropical North, Mackay , 06:30 News , Colin Wilson

Duration: 0 min 47 secs - ASR AUD 97 - QLD - Australia - ID: W00054514924
Mackay and the Burdekin have been chosen by the CSIRO to help gauge public attitudes towards
conservation, recreation and commercial use of coastal areas bordering the Great Barrier Reef.

N/A ALL
N/A MALE 16+
N/A FEMALE 16+

Interviewees
Cathy Dichmont, CSIRO

The CSIRO is asking Mackay residents to share their views on their coast. An online ...
17 Sep 2013 6:45 PMWIN Mackay, Mackay , WIN News

Duration: 0 min 25 secs - ASR AUD 167 - QLD - Australia - ID: M00054592729
The CSIRO is asking Mackay residents to share their views on their coast. An online survey is
available for locals to pose opinions on how they feel about coast management. The Research
Organisation says the information will determine how it will be managed in the future.

11,000 ALL
4,000 MALE 16+
6,000 FEMALE 16+

COPYRIGHT This report and its contents are for the internal research use of Mediaportal subscribers only and may not be provided to any third party by
any means for any purpose without the express permission of iSentia and/or the relevant copyright owner. For more information contact
copyright@iSentia.com

DISCLAIMER iSentia uses multiple audience data sources for press, internet, TV and radio, including AGB Nielsen Media Research, Audit Bureau of
Circulations, comScore, CSM Media Research, OzTAM, Nielsen, Research International and TNS. For general information purposes only. Any ASRs and
audience figures are an estimate only and may be subject error or omission.  iSentia makes no representations and, to the extent permitted by law,
excludes all warranties in relation to the information contained in the report and is not liable for any losses, costs or expenses, resulting from any use or
misuse of the report.
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Figure 69: Online survey front page 

Paper survey 

Your details 
 

Name: 

 

Email: 

 

Please choose the group that you mostly associate with by checking ( ) the 

appropriate stakeholder group 

 

Stakeholder groups Please tick only one 

Commercia l Fishing  

Cha rter Fishing   

Commercia l seafood processing   

Recrea tional Fishing   

Diving   

Tourism  

Fisheries  Management  
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Fisheries  Complia nce   

Tackleshops, Recrea tiona l Serv ice I ndustry  

Marine Services  Industry   

Mining   

Port A uthority  

Farmer  

Graz ier  

Conserva tion orga nisa tion  

Grea t Barrier Reef Ma rine Pa rk A uthority  

Queens land Pa rks a nd Wildlife Service   

NRM  group  

Loca l Government Councillors   

State Government  

Aboriginal & Torres S tra it Is lander  

Loca l Resident  

Scientis ts   

Student - High School  

Student - Tertia ry  

Other  

 

Please indicate the region where you a re located 

 

Region 
Please tick only 

one 

Torres S tra it to Ca irns   

South of Cairns  to Bowen  

South of Bowen to Repulse  Bay   

Repulse  Bay to Clairview (Mackay)   

South of Yeppoon to Baff le Creek   

South of Baffle Creek to Double  Island Point   

South of Double  Island Point to Caloundra   

Caloundra  to the NSW Border  

Other  
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Example  
Please indicate the relativ e importance of three different ob ject iv es for playing 

sports. 

The total score shou ld be equal to 100.  

The indicator score for the indiv idual object iv e has to be at least one (1) and 

CANNOT be zero (O) 

 

 

 Objective  100 

points 

 Explanation of objective 

1 Get fit 
 

30 
 You w ant to maintain a level of 

fitness to stay  healthy 

2 Interact w ith your friends 
 

10 
 This is an important opportunity  to 

be w ith your friends  every  w eek 

3 Have fun 
 

60 

 The physical act iv ity  prov ides a 

high level of  necessary  fun in your 

otherw ise busy  life 

   TOTAL 

100 

  

 

 

OR 
 

If you rate two the same please giv e them the same number of points  

 

 Objective  100 

points 

 Explanation of objective 

1 Get fit 
 

1 
 You w ant to maintain a level of 

fitness to stay  healthy 

2 Interact w ith your friends 
 

1 
 This is an important opportunity  to 

be w ith your friends  every  w eek 

3 Have fun 
 

98 

 The physical act iv ity  prov ides a 

high level of  necessary  fun in your 

otherw ise busy  life 

   TOTAL 

100 
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High Level Objectives 
 

 

 

 

Please indicate the relativ e importance of three different high lev el objectiv es. The 

total score should be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

1 
Protect and restore inshore 

environm enta l assets 

 
 

 Overarching environmental 

object ive for the region 

2 

Improve governance systems (i.e. 

leadership, institutions, rules and 

decision-making pro cesses involved 

in managing inshore biodiversity) 

 

 

 Improve leadership,  inst itut ions, 

rules and decision-making 

processes involv ing government, 

cit izens, public associat ions, 

private businesses, and non-

governmental organisat ion, for  the 

management of  ins hore 

biodiversity  and its uses  

3 
Improve regional economic and 

socia l w ell-being 

 

 

 Improve the long-term w ell-being 

of the region’s  people by  

promoting economic grow th, 

increasing social  cohesion and 

increasing social  capital 

   TOTAL 

100 
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Protect environmental assets 
 

Please indicate the relativ e importance of three different ob ject iv es for protecting 

env ironmental a ssets. The total score shou ld be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

1.1 Improve ecosystem connectivity    
Connect iv ity  betw een catchment, 

fresh- and salt -w ater habitats 

1.2 Improve water quality    
Reduce sediment and nutrient 

runoff  into w aterw ays and reefs  

1.3 Conserve inshore living resources    

Ensure  long-term conservat ion of 

the ins hore liv ing resources and 

their support  systems 

   100   

 

 Objective  100 

points 

 Explanation of objective 

1.1.1 
Reduce dire ct impacts of 

infrastructure and development 
   

Minimise the negative impacts to 

biodiversity  associated w ith the 

st rong development current ly  

occurring in the  region 

1.1.2 
M inimise human induced 

changes in w ater flow regimes 
   

Maintain w ater flow  regimes to 

allow  for catchment to coast 

connect iv ity 

   100   

 

 Objective  100 

points 

 Explanation of objective 

1.2.1 
Ensure Reef Plan w ater quality 

targets are met  
   Meet regional w ater quality  targets 

1.2.2 

Increase feral animal co ntrol and 

environmental friendly weed 

control strategies 

   

Control i nvasive species to improve 

w ater quality . W hen possible w eed 

control should avoid/minimise the 

use of  chemicals 

1.2.3 Reduce influx  of pollutants    

Reduce the use of  chemicals used 

in agriculture  and industry  and its 

disposal i n w aterw ays. Also involves 

reduct ion of sediment and nutrient 

runoff  

   100   

 

 Objective  100 

points 

 Explanation of objective 

1.3.1 
Sustainable human use of marine 

resources  
   

Ensure  sustainable  harvest ing of 

liv ing resources; Reduce w aste and 

human footprint  of  extract ive 

act iv it ies, and improve re-use  of by -

products 

1.3.2 
M aintain habitat function and 

structure  
   

Maintain/restore habitats for their 

biodiversity  values 

1.3.3 
Reduce impacts on Threatened, 

Endangered, Protected (TEP) 
   

Minimise accidental st rikes and kills 

of fauna and flora (e.g. dugongs, 
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species  turt les, quolls)  

   100   

 

Improve governance systems 
Please indicate the relativ e importance of three different ob ject iv es for improv ing 

gov ernance systems. The total score shou ld be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

2.1 
Increase management 

effectiveness 
   

Increase the effect iveness of 

management sy stems by  removing 

barriers to flex ibility 

2.2 Increase management support    

Increase support  tow ards inshore 

biodiversity  management sy stems 

through increased management 

acceptability, increased stakeholder 

engagement, ensuring that 

management costs are s ustainable  

and increase compliance w ith 

environmental and resource use 

regulat ions  

2.3 Increase management integration    

Improve integrat ion of  management 

in policy , regulat ion &  

implementat ion, at  Local, State & 

Comm.  levels 

   100   

 

 Objective  100 

points 

 Explanation of objective 

2.1.1 

Remove regulatory barriers to 

flex ibility (alternative harvesting 

techniques, zoning, diversification 

in the economy) 

   

Remove regulatory  barriers that 

impede creat iv ity  in the 

development of alternat ive 

techniques to harvest  natural 

resources, to increase flex ibility  in 

zoning arrangements and remove 

regulatory  barriers that impede the 

diversificat ion of the  economy  

2.1.2 

Increase compliance w ith 

environmental and resource use 

regulations 

   

Discourage illegal, unreported &   

unregulated act iv ities, & encourage 

compliance w ith ex ist ing regulat ions  

   100   

 

 Objective  100 

points 

 Explanation of objective 

2.2.1 
Increase management 

acceptability 
   

Increase management 

acceptability  through rat ional  & 

proport ional legislat ion, & increased 

info disseminat ion 

2.2.2 Increase stakeholder    Increase stakeholder engagement 
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engagement and community 

ow nership/stew ardship 

through involvement of private 

developers / corporate 

responsibility  and community  

involvement in management to 

foster community  

ow nership/stew ardship 

2.2.3 Sustainable financial costs     

Minimise industry  compliance costs 

& govt enforcement costs, 

including recoverable  and non-

recoverable total management 

costs and infrastructure costs  

   100   
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 Objective  100 

points 

 Explanation of objective 

2.3.1 Increase policy integration    

Coherent &  integrated policies 

across Local, State and 

Commonw ealth levels 

2.3.2 Increase regulatory integration    

Coherent &  integrated regulat ions  

across Local, State and 

Commonw ealth levels 

2.3.3 
Increase implementation 

integration 
   

Coherent &  integrated 

management implementat ion 

across Local, State and 

Commonw ealth levels 

   100   
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Improve regional well-being 
Please indicate the relativ e importance of three different ob ject iv es for improv ing 

regional well-being. The total score should be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

3.1 Increase economic grow th    

Promotion of  regional economic  

development, incl. natural  resource 

based industries, to maintain /  

improve family  livelihoods 

3.2 Increase social cohesion    

Increase regional community  

cohesion through minimising 

conflicts betw een stakeholders, 

conserv ing t radit ional  act iv it ies & 

cultures and ensuring equitable  

access to inshore  areas and 

resources 

3.3 Increase social capacity    

Increase social capacity  to act, 

through health improvement and 

investment in social  capital 

development 

   100   

 

 Objective  100 

points 

 Explanation of objective 

3.1.1 

Improve regional economic 

development and industry 

diversity 

   

Increase the regional  flow  of 

human &  financial resources, 

develop efficient &  integrated 

infrastructure, increase local market 

opportunit ies for local foods 

3.1.2 
Improve family livelihoods in the 

region 
   

Enhancement of  quality  of life v ia 

increasing employment 

opportunit ies and family  income  

3.1.3 

Ensure that natural resource 

based industries are profitable 

and sustainable  

   

Maximise industry  value, economic 

profits and product iv ity, and 

minimise price variability 

   100   

 

 Objective  100 

points 

 Explanation of objective 

3.2.1 
M inimise conflicts betw een 

stakeholders 
   

Minimise conflicts betw een different 

users of the  ins hore marine  area 

and resources 

3.2.2 
Conserve traditional activities and 

cultures  
   

Preserve the t radit ional and cultural 

relat ionships betw een natural  

resources and areas  and local  

human cultures (aboriginal and 

non-aboriginal) 

3.2.3 Ensure community equity    
Ensure  equitable access to inshore 

areas and resources   

   100   
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 Objective  100 

points 

 Explanation of objective 

3.3.1 
Improve workplace and family 

health and safety in the region 

 

  

Improve safety  in the  w orkplaces, 

as w ell as physical and mental 

family  health and safety  in the  

region 

3.3.2 
Improve education, training , 

social infrastructure and netw orks 

 

  

Improve social capital at both 

indiv idual  (education, t raining, …) 

and collect ive level (physical 

infrastructure – hospitals, schools, … 

- as w ell as netw orks and 

community  groups) prov iding the 

regional  community  w ith the 

capacity  to address development 

challenges and take advantage of  

emerging opportunit ies 

   100   
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13.2.3 MANAGEMENT STRATEGIES: CREATING IMPACTS 

Queensland fisheries review letter entitled “Regional input to fisheries 
management is important” 

Written for the Mackay Local Marine Adv isory Committee Reference Group that 

supported the project “Design and implementation of Management Strategy 

Ev aluation for the Great Barrier Reef inshore (MSE-GBR)” 

Background 

The Mackay LM AC Reference Group (RG) was formed as a sub-committee of the 

Mackay Local Marine Adv isory Committee3 (LMAC) to support a Department of 

Env ironment funded project that inv estigated factors d riv ing inshore impacts on 

biodiv ersity and fisheries using an approach that allowed loca ls to prov ide input to 

coastal fisheries and biodiv ersity management 

(http://www.nerptropical.edu.au/project/mse-gbr). 

The project found that terrest rial act iv ities such as urban and ru ral dev elopment, and 

other aquatic non-fisheries activ ities that include dredging hav e sign ificant impacts 

on fisheries th rough changes to habitats, water flow, sediment and water quality. 

These impacts affect both fisheries productiv ity and fishers return with potential 

negativ e effects flowing to both commercial and recreational sectors (e.g. 

reduction in fish catches which affect indust ry profitability and also reduces the 

enjoyment from fish ing for recreational fishers).  

Most members of the RG were also Mackay LM AC members and included 

commercial fishers and traders, recreational fishers, council and port staff, and local 

farmers. Ev en though the RG may not  be representativ e of all interest groups in  the 

entire Mackay community, they are locals who are passionate about  improv ing 

management in the Mackay region and who v olunteered considerable t ime to 

support this project. The p roject team, led by CSIRO, included staff from DAFF, 

GBRMPA, DSITIA and DEHP who helped link relev ant gov ernment agencies with the 

RG members. During an intensiv e 18 months inv estigating issues that affect  the 

coastal zone, the RG dev eloped possible management act ions that cou ld be 

undertaken to mitigate identified coastal zone risks. Throughout the deliberation 

process, the RG had access to experts on relev ant topics such as the role of key 

habitats (seagrass, mangrov es and inshore corals), u rban and port dev elopment, 

and fisheries. They were also made aware of existing management a rrangements in 

the region. Outlined below are the RGs key inputs to fisheries management in the 

Mackay region specifically, but these inputs a re likely to be highly relev ant to 

Queensland fisheries management and the rev iewers of Queensland fisheries. 

Management options dev eloped by th is group for b roader impacts not direct ly 

attributable to fisheries are not mentioned here as they are not managed by DAFF 

fisheries, but are an important context that shou ld be kept in  mind.  

 

Major fisheries-related issues highlighted and suggested solutions: 

1.  Competition between the different indust ries and sectors is the primary issue of 

concern to fisheries management. This is especially the case in the coastal zone 

                                                   

 

3 LM ACs are committ ees est ablished by GBRM PA in GBR coast al regions t o provide advice t o GBRM PA, membership 

is  by w ay of n ominat ion for a 3 year period an d t hey are broadly represent at ive of relevant  st akeholder grou ps 

alt hough t hey may also cont ain indepen dent  members  

http://www.nerptropical.edu.au/project/mse-gbr
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where la rge changes to the coastal landscape a re occurring through Port and 

Urban dev elopment and where most of the conflict occurs between the 

indigenous, recreationa l and commercial fishing sectors. Of special concern is 

the growing conflict between the recreational and commercial fishery, which is 

serious and at times v ery acrimonious in many local a reas in Queensland.  

a. Allocation to different sectors would allow for more appropriate fisheries 

management. This should lead to more reasonable controls on 

recreational fisheries (rather than try ing to manage through indirect tools 

only such as bag limits) and create transparency in the d ialogue about 

which fisheries will be predominantly fished by one sector or the relativ e 

allocation to each sector. This may mean that recreational fishers hav e to 

contribute to a licence or tagging system as used in other States. The 

sectoral a llocation p roposition is of the highest  priority.  

b. Education about the relativ e merits of each sector is a lso important, but 

follows on from the abov e. Some aspects of the lack of mutual respect 

can be explained by a predominance of misunderstandings and can thus 

be addressed through targeted campaigns that explain, for instance, the 

strict  management controls on the commercial fishery and how they 

contribute to locally eaten seafood, employment and the economy. 

Simila rly, recreational fishing activ ity could be explained as an important 

pass-time for many families around hav ing fun, enjoying family time 

together and getting some seafood, but not for semi-commercial 

purposes. Present education by DAFF concentrates mainly on explaining 

existing regu lations. Although this is important it may ov erly concentrate on 

a single aspect of fisheries management.  

 

2.  Illegal and unregulated fishing is perceiv ed to hav e increased here ov er time as 

the amount of comp liance staff on the ground has decreased. This has meant 

that a sophisticated poaching system seems to be dev eloping in v arious regions 

of Queensland. With few compliance staff in each location and the large 

geographic a rea they need to cov er, there is a v iew that it is generally well 

known where compliance sta ff a re patrolling on any giv en day and where they 

are not. Lack of inv estment in compliance staff and infrastructure is 

compromising good fisheries management both d irectly th rough decreased 

compliance and indirect ly as a disincentiv e to comply by honest people.  

a. Increased inv estment in  compliance is required. Ideally this inv estment 

should concentrate on increasing the number of people on the ground, 

rather than inv esting in assets or management positions.  

b. In reality, more resources may not be possible, meaning smarter 

compliance is needed using current resources. Presently risk assessments 

are mainly undertaken on a Queensland wide basis. Howev er, the RG felt 

strongly that loca l knowledge is crucial for effectiv e compliance and they 

expressed frust ration at their inability to input to compliance risk assessment 

and strategy dev elopment. Locals know where the issues a re and 

because local conditions d riv e many fisheries (especially in the inshore, 

e.g. local rainfall and barramundi). It is therefore suggested that 

mechanisms a re needed to enable local input into illega l activ ities through 

direct engagement for example, FishWatch, into compliance risk 

assessments in different Queensland regions.  
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3.  Regional v ersus State-wide management is a major issue, especially a s there is a 

perception in  smaller regions that South-East Queensland (SEQ) issues dominate. 

The lack of flexibility to undertake local management is hampered by the 

gov ernance system that requires State-wide processes such as access licences 

and representation. Some fisheries may benefit from the ability to relocate from 

one region to another to remain economical ly v iable. Howev er, in the inshore 

zone this mov ement of “outsiders” into an area can become a major source of 

conflict . Locals want the flexibility to manage the resources on their doorstep. 

Sev eral space-time allocation agreements between local commercial and 

recreational fishers hav e been unsuccessfu l due to the inability of the 

gov ernance system to accommodate these good suggestions and the apparent 

ability of non- loca ls to disp roportionately in fluence sensible dev elopment of loca l 

solutions. A compromise needs to be reached between flexible local 

arrangements and State-wide standards. This is a h igh priority. Other priorit ies 

include: 

a. undertake a rev iew of which fishery would benefit from a fu ll or part 

dev olution of management act iv ities, 

b. dev elop a gov ernance system for these fisheries that ov ertly addresses the 

importance of local a rrangements in the management of fisheries,  

c.  trial these a rrangements in key fisheries, and  

d. dev elop a stakeholder engagement system that allows for better local 

input. 

 

4.  The current Gov ernment is perceiv ed as lacking independence on the decisions 

that are made. There is presently no representativ e stakeholder engagement 

process and thus no cla rity exists as to how management decisions are made (or 

not). It is therefore necessary to consider:  

a. Re-introducing stakeholder engagement committees such as the 

Resource Assessment Groups and Management Adv isory Groups. 

Although these require resourcing, the benefit s are seen to fa r outweigh 

the cost. If these traditional st ructures a re no longer appropriate, some 

independent process is nev ertheless essential for stakeholder buy-in  to 

fisheries management. 

 

5.  Research priorities in  Queensland are perceiv ed to be dominated by SEQ 

priorities. This is partly due to the inability of local research ideas to be input to the 

system as there is no clear mechanism to feed in ideas to the process (bearing in 

mind that many/most fishers are not club or industry body members).  

a. Dev elop a research priority process that allows bottom up, local input to 

research priorit ies.  

 

6.  Empowering locals (not only for regional management purposes) through 

stewardship programs is important for successfu l management, both to make 

effect iv e decisions and to obtain support for these decisions. 

a. Support existing stewardship groups such as the Reef Guardian Programs 

and/or dev elop specific fisheries-centric groups in different regions. These 

fisheries-centric groups should be adequately resourced.  

 

7.  Many departments hav e ov erlapping activ ities. For example, Parks’ compliance 

staff, not empowered to dea l with fisheries compliance, trav el in areas where 

illegal fishing could occur. On-ground staff in all State and Commonwealth 
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Gov ernment agencies are much reduced in number, and sharing resources and 

tasks would greatly progress mutual management needs. This also applies to 

communication with the public, which is generally also independently 

undertaken by each agency, yet clea r co-ord ination of marine resource 

management objectiv es and communication strategies would be of mutual 

benefit.  

a. Dev elop synergies between GBRMPA, Parks, QDAFF through Inter-

gov ernment Arrangement and Agreements. This should initially 

concentrate on on-ground activ ities such as compliance, littering etc.  

b. Synergise common messages of fisheries and marine resource 

management through the different  agencies, especially between 

GBRMPA and DAFF. The priority here is to undertake education campaigns 

that aim to generate v oluntary compliance and address allocation and 

mutual respect of different users of the marine estate. 

In summary 

Regional input is crucial to the effect iv e management of Queensland’s fisheries. To 

achiev e this, gov ernance reform is required to stakeholder engagement, allocation, 

compliance and education processes. Some of these will require further resou rcing, 

but others are more about being more cognisant of regional issues and benefit s.  

Howev er, it is essential that potential fisheries reform (especially in the coastal zone) 

should be seen in  the broader context of multiple use management. Fishers are users 

of a socio-ecological system where they are often receiv ers of what others do. They 

are at the end of a catchment to coast system where other users can a ffect the 

system fishers rely on and they often are smaller indust ries compared to other more 

financially v aluable interests. Open and constructiv e dialogue to create systems that 

cross into other’s management processes a re therefore essent ial for a v ibrant fishing 

community – fisheries should not be seen as the lowest hanging fruit of ecosystem 

management. 

Mackay Council letter 

18/12/2014 

 

Our Ref: Outcomes from the CSIRO Project: “Design and implementation of 

Management Strategy Ev aluation for the Great Ba rrier Reef inshore (MSE-GBR)” 

 

Barry Omundson 

Mackay Regional Council CEO  

Mackay Regional Council  

Sir Albert Abbott Administration Bu ilding 

73 Gordon Street  

Mackay QLD 

 

Dear Mr Barry Omundson, 

 

This Letter was written for the Mackay Local Marine Adv isory Committee Reference 

Group that supported the p roject “ Design and implementation of Management 

Strategy Ev aluation for the Great Barrier Reef inshore (MSE-GBR)”. 
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Background 

The Mackay LM AC Reference Group (RG) was formed as a sub-committee of the 

Mackay Local Marine Adv isory Committee4 (LMAC) to support a Department of 

Env ironment funded project that inv estigated factors d riv ing inshore impacts on 

biodiv ersity and fisheries using an approach that allowed loca ls to prov ide input to 

coastal fisheries and biodiv ersity management 

(http://www.nerptropical.edu.au/project/mse-gbr). 

The project found that, with respect to their coast, the Mackay community v alues 

their env ironment h igh ly, followed by good management, and then social and 

economic well-being. Currently, activ ities under the jurisdiction of Mackay Regional 

Council, such as u rban and rural dev elopment, hav e significant impacts on coastal 

fisheries and biodiv ersity th rough changes to habitats, water flow, sediment, water 

quality and accidental deaths of iconic species. It is the v iew of the RG that these 

impacts affect (i) both fisheries p roductiv ity and economic return  with potential 

negativ e effects flowing to both commercial and recreational sectors (e.g. 

reduction in fish catches which affect indust ry profitability and also reduces the 

enjoyment from fish ing for recreational fishers), (ii) the capacity of communities to 

use the coastal zone for recreation and aesthetic en joyment, and (ii i) tourism.  

Most members of the RG are a lso Mackay LM AC members and included 

commercial fishers and traders, recreational fishers, council and port staff, and local 

farmers. Ev en though the RG may not  be representativ e of all interest groups in  the 

entire Mackay community, they are locals who are passionate about  improv ing 

management in the Mackay region and who v olunteered considerable t ime to 

support this project. The p roject team, led by CSIRO, included staff from DAFF, 

GBRMPA, DSITIA and DEHP who helped link relev ant gov ernment agencies w ith the 

RG members. During an intensiv e 18 months inv estigating issues that affect  the 

coastal zone, the RG dev eloped proposed management actions that could be 

undertaken to mitigate identified coastal zone risks. Throughout the deliberation 

process, the RG had access to experts on relev ant topics such as the role of key 

habitats (seagrass, mangrov es and inshore corals), u rban and port dev elopment, 

and fisheries. They were also made aware of existing management a rrangements in 

the region. Outlined below are the RGs key inputs to the Mackay region related to 

Council. Management options dev eloped by th is group for broader impacts not 

direct ly attributable to matters related to Council are not mentioned here as they 

are not managed by Mackay Regional Council, but are an important context that 

should be kept in mind. 

 

It is important to note that this project concentrated on the coastal zone and not on 

the upper catchment. Furthermore, although many of the solutions highlighted 

below are known, this group highlights them as an issue i.e. what they a re describing 

are their personal experiences on-the-ground liv ing in Mackay. 

Major Council-related issues highlighted and suggested solutions: 

                                                   

 

4 LM ACs are committ ees est ablished by GBRM PA in GBR coast al regions t o provide advice t o GBRM PA, membership 

is  by w ay of n ominat ion for a 3 year period an d t hey are broadly represent at ive of relevant  st akeholder grou ps 

alt hough t hey may also cont ain indepen dent  members  

http://www.nerptropical.edu.au/project/mse-gbr
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1.  Littering in the coastal zone of the Mackay region can be either through 

carelessness, such as plastic bags flying from boats on rough seas, and security 

helmets and pieces of coa l falling into the sea, or deliberate, such as discarding 

of pla stic bottles, ciga rette butts and bags on land and in coastal waters.  Littering 

affects habitat amenity and impairment, and has been linked to the deaths of 

iconic species. Littering occurs because of people’s ind ifference about the 

effects of littering on the env ironment. Therefore behav ioural changes a re 

necessary to deal with littering in  Mackay and the Council can play a key role in 

reducing littering through further direct actions and indirectly v ia changing 

people’s behav iour. For example: 

a. Emphasise the implementation of waste management strategies. Council 

can increase adequate signage for boats on the location of rubbish bins 

and responsible litter disposal and encourage green waste recycling to 

minimise the amount of l itter being disposed. Education campaigns to 

minimise p lastic bag usage is a lso an important act ion to reduce litter. 

Council should undertake stormwater studies to identify priority areas for 

Gross Pollutant Traps (GPTs) retrofitting/installation and build these new 

areas into the Council strategy. Another key measure that should be 

undertaken by Council is to maintain an asset register of GPTs and Water 

Sensitiv e Urban Design infrastructure a fter dev elopers hand-ov er these to 

the Council,  and undertake an analysis of their efficacy through 

establish ing monitoring programs. This is critical in justifying inv estments in 

measures to reduce litter and improv e water quality.  

b. Custodiansh ip. Mackay Regiona l Council could support and be part of 

regular beach clean-ups with v olunteers and schools to remov e 

litter/debris from the coast and also promote p rograms such as ‘adopt a 

beach’, for roads, parks, and drains to encourage indiv iduals or groups to 

regularly clean particu lar areas in the Mackay region. 

 

2.  Introduced pests (weeds and animals) affect the abundance and composition of 

nativ e species, which leads to ecosystem degradation result ing in habitat loss 

and impairment. Council can contribute to enhanced pest control v ia 

establish ing pest surv eys and monitoring programs to identify which species occur 

locally, understand if they are spreading and to where, and how they are 

affecting the env ironment. It is also essentia l that Council and stakeholders 

identify and agree on management options to deal with weeds and pests, 

supported by cost/benefit analysis. Council should work with farmers or other 

landholders to understand how weeds can be managed on their property as 

local cond itions will influence the way pests a re managed. These results should 

be communicated to the public.  

 

3.  Dev elopment: Coastal urban, industrial and aquaculture dev elopments are 

causing ecosystem degradation in  the Mackay region through sediment runoff 

and reduction of ecosystem connect iv ity. There are established and effectiv e 

practices that can min imise effects of dev elopment on ecosystems, but in 

Mackay, wide knowledge about these practices is limited. The following actions 

were identified to support Mackay Regional Council deal with dev elopment:  

a. Maintain an asset register for handov er of sediment reduction 

infra structure to Council from dev elopers. Dev elopers build in frast ructure in 
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new dev elopments to capture groundwater flows and reduce 

dev elopment impacts on the env ironment, but after a couple of years 

they hand ov er this in fra structure to Council who maintains them. It 

appears Council does not hav e the necessary information detailing which 

infra structure was passed on from dev elopers and their condit ion, so it 

appears that Council does not know what they own and what needs to 

be maintained. An asset register would be beneficial to assist Council to 

adequately budget to maintain such in fra structure.  Funding for 

const ruction and ma intenance of in frast ructure could be sourced, for 

example, from the Aust ralian Gov ernment water quality initiativ e program. 

b. Improv e knowledge feedback to ‘improv e’ best practices ov er time. It is 

essential that Council establishes research programs based on better 

monitoring and sampling to identify whether or not management actions 

are effect iv e. Council should consider linking activ ities with existing surface 

water quality monitoring program from NQBP and identify in the State 

Planning Policy the objectiv es that are relev ant to the region. 

c.  Commission flood studies to identify areas at risk and articulate these to 

the public for their in formation and comment as local knowledge of what 

happens in floods may add v alue to the reports. It is also important to 

promote knowledge of the role that low ly ing flood p rone areas play in  

both the management of flood impacts a s well a s their env ironmental 

importance in ecologica l productiv ity i.e. fishery spawning and 

recruitment. The Council should also consider using freeware tools easily 

accessible by the community, such as Google Maps and Google Earth 

av ailable on the Council web site, to show areas at risk from floods and 

inundation. 

d. The Council shou ld use water quality offset contributions to mitigate 

pollution from dev elopment. For example, v ia establish ing monitoring 

programs and dev eloping spatial tools to support management of water 

quality and quantity. 

 

4.  Improv e resource management. Resource management in Mackay region is 

challenging because management p rocesses and regu latory frameworks a re 

disconnected and v ary between Commonwealth, State and local gov ernments 

in the Mackay region. Although progress has been made, much improv ement is 

still possible. Disconnected and inconsistent management frameworks result in 

multiple and inconsistent approv als for activ ities, which reduces (i) env ironmental 

protect ion, (ii) fisheries resources and sustainability, (ii i) habitat amenity, and (iv ) 

species sustainability, and increases (i) habitat loss, degradation, and impairment, 

and (ii) risk of death or harm of icon ic species. Mackay Regional Council can 

improv e resource management through the following activ ities:  

a. Improv e decision-making process by using fact-based decision-making. 

Council should inv est in research about local solutions and apply lessons 

learnt from elsewhere: such as examples of cost-effectiv e practices from 

around the GBR that are known to improv e env ironmental conditions. The 

ev aluation of the effectiv eness of management act ions (supported by a 

monitoring p rogram) is also a key component of improv ing resource 

management. Council should pilot a project to demonst rate benefits of 

WSUD in dev elopments to justify further inv estments. Benefits should be 
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holistic by considering cumulativ e impacts (e.g. water quality, aesthetics, 

biodiv ersity, economic).  

b. Another key action from Council is to consider and adopt local knowledge 

in decision-making. There a re cases in  Mackay where improv ed and cost-

effect iv e practices used by fa rmers (e.g. ripa rian re-v egetation) were 

ov erruled by Council that decided to implement a ha rd solution (concrete 

channelization of st ream) further upst ream instead of supporting the local 

initiativ e. Council decision undermined the local initiativ e and also the 

inv estments made by NRM organisation to improv e water quality through 

riparian v egetation.  

c.  Rather than create new legislation, enforce existing legislation within 

gov ernment and in the public especially those that deal with impacts of 

population growth, coastal dev elopment and aquaculture runoff on 

habitat loss. Mackay Regional Council shou ld also increase resources to 

compliance and enforcement. It is important to identify how State and 

Council could better work together in terms of ju risdictions so that 

resources for compliance a re optimised. For example, Council sometimes 

is better positioned to check compliance of State dev elopments, but 

Council has no ju risd iction on State dev elopments (e.g. roads). 

d. Improv e connectiv ity within the Mackay catchment. Council can 

commission studies to identify the type of bund walls and the need to 

improv e connect iv ity through fish  passages using basin assessments. 

Offsets can be used to address lack of connectiv ity through fish passages 

due to const ruction of bund walls and also to maintain mangrov e 

community links to improv e connectiv ity along the coastal and estuarine 

fringe. 

e.  Apply more widely exist ing urban design p rinciples and soft solutions to 

reduce impacts of population growth/dev elopment on habitats. It can, for 

example further use the Internal WSUD working group in  Council to identify 

problems and how they will be addressed in terms of better understanding 

effect iv eness of wetlands, bio- retent ion, sediment basin, grass swales, gross 

pollution traps (GPT), v egetated drains, and establishment of drainage 

reserv es and how to implement these actions in the Mackay region  

 

5.  Coordinated Education Campaigns. In the Mackay region, ca reless attitudes of 

some people towards the env ironment hav e been affecting fisheries and 

biodiv ersity in the coastal zone. Changing behav iour of some Mackay residents, 

gov ernment agencies and industry th rough educational campaigns is therefore 

paramount to improv e water quality and reduce littering in the region. Council 

can promote change in cultu ral attitudes through the following actions:  

a. Educate community about the use of bike paths, walkways and 

alternativ e modes of t ransport as ways of substantially reducing tra ffic and 

the need to build new bridges and roads. Council already has a ca r-

pooling system to reduce tra ffic in the roads that needs to be promoted 

and further used by the community 

(http://www.mackayregioncarpool.org/ ) 

b. Dev elop an education program to change attitudes of society toward 

littering. For example, by including littering as an indicator of a regional 

report card system in the Mackay region. A regional water quality report  

card would be a v aluable educational materia l to change cultu ral 

http://www.mackayregioncarpool.org/
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attitude. Additiona lly Council can d ev elop signage showing connection of 

rubbish impact on reef – stencils on drains, green waste signs. 

c.  Assign a waste officer to go to schools and organise tours about how the 

Council manages littering. For example, display litter collected in gross 

pollutant traps and display in formation about how rubbish is recycled in 

the Mackay Libraries.  

d. Undertake education campaigns within different sections of the Mackay 

Council and link to successful p rograms in other Councils  in QLD. Such 

campaigns should focus on education of Council staff about successfu l 

systems used elsewhere (e.g. Brisbane/Gold Coast), such as Water 

Sensitiv e Urban Design 5, keyline planning6, wetlands bio-retention, 

sediment basin, grass swales, and v egetated drains to improv e water 

quality. Mackay Council hav e established sediment control measures in  

the region as pa rt of State Planning Policy and it w ould be beneficia l to 

improv e knowledge about other options av ailable to reduce sediment 

runoff from dev elopment. Council should also promote education of 

compliance sta ff a s they must be educated and diplomatic when dealing 

with the community. This is important because most peop le comply with 

legislation and courteous behav iour prov ides greater support of 

compliance activ ities. It is also important to promote compliance officer 

training in the legislation they are enforcing.  

In summary 

Regional input is crucial to the effect iv e management of the coastal zone of 

Mackay. To achiev e this, direct actions to minimise littering, sediment/nutrient runoff 

from dev elopment and to control pests are essential. Improv ed resource 

management and educational campaigns are also crit ical to support stakeholder 

engagement, improv e compliance and change behav iour of some Mackay 

residents. Some of these will require further resourcing, but others are more about 

being more cognisant of regional issues and benefit s.  

 

A key finding of this project is that, although much action is already been 

undertaken, fu rther on-the-ground work is still needed and Mackay Regional Council 

can support on-the-ground initiativ e to deal with multiple-use management in the 

coastal zone. The ov errid ing v iew is that much of the legislation, plans and strategies 

are in place; howev er, there is room for improv ement in the areas of 

implementation, compliance and education.  

 

Regards, 

 

 
  

                                                   

 

 
5
 Water Sensitive Urban Design (WSU D) is abou t integrating water cycle management into urban planning and design. It looks to m anage 

the impacts of stormwater from development. 
6 a t echniqu e for development  of urban an d rural lan dscapes t hat  cons iders  t he t opograph y t o build infrast ruct ure 

(hard or green) t o maximise t he beneficial use of w at er resou rces.  
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Dr Leo Dutra  

Research Scientist 

CSIRO Ocean & Atmosphere Flagship  

Leo.Dutra@csiro.au 

07 3833 5913 

Dr Cathy Dichmont 

Principal Research Scientist  

CSIRO Ocean & Atmosphere Flagship  

Cathy.Dichmont@csiro.au 

07 3833 5629 

 

 

Management strategy cards 
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13.2.4 DISCUSSION 

In terms of obtaining information as to which of the many methods of obtain ing 

surv ey respondents, word of mouth was a common way that people in Mackay got 

to hear about the surv ey (Figure 70). Other successful methods was using email from 

various interested parties such as within Council and Ports, and conserv ation groups – 

in  way v ery similar word of mouth.  

 

 

 

 

 

Figure 70. Number of M ackay respondents in the object ive weightings survey w ith respect to 

how  they heard about the survey. 
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14 Appendix A: Relative weights of goals per 

individual stakeholder groups. 

1.  Resource Users 
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2.  Gov ernment  
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3.  Other 
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15 Appendix B: Supplementary material of Mackay 

process 

15.1 LMAC RG Membership 

Table S.1: Membership (w ithout names) of the Mackay Reference Group RG. Those in bold 

were regular members; others w ere invited members w ith few or no attendances  

Position/Affiliation  

Conservation Volunteers ; LMAC member 

Great Barrier Reef M arine Park Authority; LMAC member  

Councillor Mackay City Council; LMAC chair 

Queensland Department of Agriculture, Fisheries and Forestry 

Recreation in  inshore and offshore; c ane farmer; LMAC member 

Queensland Department of Agriculture, Fi sheries and Fore stry 

Mackay Turtle Watch A ssoci ation; LMAC member  

Sustainability Officer - Mackay City Council (left  Council) 

Canegrowers Mackay; LMAC member  

Farmer;  cattleman; LMAC me mber  

Great Barrier Reef Marine Park Authority  

Great Barrier Reef Marine Park Authority  

Reef Catchments; LMAC member 

Queensland Bulk Ports environmental officer; LMAC member  

Retired; Previously - state management  roles;  recreational fisher;  

LMAC member  

Environmental  officer - M ackay City Council  

Commercial fisher;  Se afood distributer;  LMAC member  

Great Barrier Reef M arine Park Authority  

Queensland Department of National Parks, Recreation, Sport and 

Racing 

Indigenous representative (resigned membership) 

Agronomi st; LMAC member (recently deceased) 

Aquarium trade commercial fisher  

15.2 Supplementary methods 
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Table S.2: Example impact assessment scoring sheet for managers’ w orkshop against high-level goals for some of the management strategies 

Obj ecti ves  

Address 
littering 
through 
education, 
legislation and 
operating 
procedur es  

Devel op and 
impl ement 
weed and pest 
management 
plans for 
regions  

Education - 
bes t 
devel opment 
prac tices  

Education - 
far m bes t 
prac tices  

Education - 
fisher y 
campaign 

Education - 
impr oving 
governance 

Improve 
compli ance 

Improve 
governance 
through better 
planni ng, 
assessment 
and r egulation 

Legislation 
changes  of 
allocati on and 
sustainability 
of fisher y 
issues  

Management 
for dug ong  

Reduce 
impac ts of 
dredging 

Support,  
facilitate and 
coor dinate 
primar y 
research 

Transparent 
(to public) and 
coor dinated 
monitoring 
reporting  

Confidence 
(score 1-5)  

1.1.1 Reduce dir ect impacts  of infrastr ucture 
and devel opment  

                            

1.1.2 Mini mise human induced chang es i n 
water flow regi mes  

                            

1.2.1 Ensure Reef Plan water quality targets 
are met  

                            

1.2.2 Increase feral  ani mal contr ol and 
envir onmental  friendl y weed control 
strategies  

                            

1.2.3 Reduce influx of pollutants                              

1.3.1 Sus tai nable human use of marine 
resources  

                            

1.3.2 Mai ntain habitat function and str ucture                              

1.3.3 Reduce i mpacts on Thr eatened, 
Endanger ed, Protected (TEP) species  

                            

2.1.1 Remove r egulator y barriers to flexi bility 
(alter nati ve har vesting techniques, zoning, 
di versificati on in the economy)  

                            

2.1.2 Increase compli ance with 
envir onmental  and resource use r egulations  

                            

2.2.1 Increase management acceptability                             

2.2.2. Incr ease stakeholder engag ement and 
community ownershi p/stewardship 

                            

2.2.3 Sus tai nable financial  costs                              

2.3.1 Increase policy integrati on                             
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2.3.2. Incr ease r egul atory integration                             

2.3.3 Increase i mplementati on integration                             

3.1.1 Improve r egional economic 
devel opment and i ndustr y di versity 

                            

3.1.2 Improve famil y li velihoods i n the r egion                             

3.1.3 Ensure that natural  resource based 
industries are profitabl e and sustainable  

                            

3.2.1 Mini mise conflicts between 
stakehol ders  

                            

3.2.2 Conser ve tr aditi onal acti vi ties and 
cultures  

                            

3.2.3 Ensure communi ty equity                             

3.3.1 Improve wor kpl ace and famil y health 
and safety in the r egion 

                            

3.3.2 Improve educati on, tr aini ng, social  
infras truc tur e and networ ks  

                            

 

 

Scale -3: Considerably 
worse than 
current situa tion 

-2: Moderately 
worse than 
current 
situation 

-1: Slightly 
worse than 
current 
situation 

0: Same as 
current 
situation 

1: Slightly 
better than 
current 
situation 

2: Moderately 
better than 
current 
situation 

3: Considerably 
better than 
current situa tion 

        

Confidence 
score (1-5) 1: Very unsure 

2: Fairly 
uncertain 

3: Moderately 
certain 

4: Fairly 
certain 5: Certain   
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Table S.3: Impact assessment scoring sheet for managers’ w orkshop against high-level goals 

Management Strategies  Ecological  Governance Social  Economic 
1. Address littering through education, legisl ation and operating procedures      2. Develop and implement weed and pest management plans for regions      
3. Education - best development practices      4. Education – on farm best practices      
5. Education - fishery campaign      6. Education - improving governance     
7. Improve compli ance by obtaining local stakeholder input      8. Improve resource management through better planning, assessment and regulation      
9. Legislation changes to allocation and sust ainability of fishery issues      10. Management for protect ed species      
11. Reduce impacts of dredging      12. Support, facilit ate and coordinate basic research      
13. Transparent (to public) and coordinated monitoring reporting      Confidence (score 1-5)     

 

Scale 

-3: Considerably 
worse than current 
situation  

-2: Moderately worse 
than current situation  

-1:  

Slightly worse than 
current situation  

0:  

Same as current 
situation 

1: 

Slightly better 
than current 
situation 

2: 

Moderat ely bett er 
than current 
situation  

3: Considerably 
better than current 
situation  

 

Confidence 
score (1-5) 

1:  

Very unsure 

2: 

Fairly uncertain  

3: 

Moderat ely cert ain  

4: 

Fairly cert ain  

5: 

Cert ain  
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15.3 Supplementary results 

 

 

 

Fig S.1: Objective hierarchy for inshore biodiversity management in the M ackay region, based 

on input from the M ackay Reference Group and LM AC. 
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Fig S.2: Box and whisker plot  of the objectiv e weighting result s from a ll respondents. 
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Fig S.3: Box and whisker plot  of objectiv e weight ing from all respondents but without 

the extreme v alue outside the whisker shown, for clarity  
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Fig S.5: Av erage impact score by the RG at objectiv e lev el for the top two most 

important and the worst rated management strategies.  
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Fig. S.6: Average impact assessment scores (-3 to +3) without considering Confidence scores 

(top) and w ith confidence scores (bottom) formed from i) the scores undertaken at the 

objective level (LL) prior to the management w orkshop by the RG, ii) the RG scores 

undertaken at the goal level (HL) at the management meeting, iii) HL scores of the managers 

at the management meeting. 
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16 Appendix C: Generic survey from generic 

objectives 

Your details 
 

Name: 

 

Email: 

 

Please choose the group that you mostly associate with by checking ( ) the 

appropriate stakeholder group 

Stakeholder groups Please tick only one 

e.g. Commercial Fishing   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Other  

 

Please indicate the region where you a re located 

Region Please tick only one 

E.g. Mackay  

 

 

 

 

 

 

 

 

 

 

 

 

Other  
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High Level Objectives 

Please indicate the relativ e importance of three different high lev el objectiv es. The 

total score should be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

1 
Mainta in a nd improve env ironmental 

assets  

 
 

 Overarching environmental 

object ive for the region 

2 

Improve management effectiveness  to 

ensure long term sustainable resource use 
and availability  

 

 

 Improve leadership,  inst itut ions, 

rules and decision-making 

processes involv ing government, 

cit izens, public associat ions, 

private businesses, and non-

governmental organisat ion, for  the 

management of  ins hore 

biodiversity  and its uses  

3 
Improve regional economic and socia l well-

being now and into the future  

 

 

 Improve the long-term w ell-being 

of the region’s  people by  

promoting economic grow th, 

increasing social  cohesion and 

increasing social  capital 

   TOTAL 

100 
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Maintain and improve environmental assets 
 

Please indicate the relativ e importance of three different ob ject iv es for protecting 

env ironmental a ssets. The total score shou ld be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

1.1 Improve biodiversity     

Improve connect iv ity  betw een 

catchment, fresh- and salt -w ater 

habitats and reduce impacts 

1.2 
Conserve coastal living resources 

and their use 
   

Ensure  long-term conservat ion of 

the ins hore liv ing resources and 

their support  systems 

1.3 
Improve water quality and ensure 

adequate w ater quantity 
   

Reduce sediment and nutrient 

runoff  into w aterw ays and reefs 

and efficient w ater use. 

   100   

 

 

 Objective  100 

points 

 Explanation of objective 

1.1.1      

1.1.2      

1.1.3      

   100   

 

 

 Objective  100 

points 

 Explanation of objective 

1.2.1      

1.2.2      

1.2.3      

   100   

 

 

 Objective  100 

points 

 Explanation of objective 

1.3.1      

1.3.2      

1.3.3      

   100   
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Improve management effectiveness  
Please indicate the relativ e importance of three different ob ject iv es for improv ing 

gov ernance systems. The total score shou ld be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

2.1 

Encourage and improve 

community participation and 

create co-management solutions 

   

Increase support  tow ards inshore 

biodiversity  management sy stems 

through increased management 

acceptability, increased stakeholder 

engagement, ensuring that 

management costs are s ustainable  

and increase compliance w ith 

environmental and resource use 

regulat ions  

2.2 

Implement and increase flex ible 

and pro-active approach to 

natural resource management  

   

Increase the effect iveness of 

management sy stems by  removing 

barriers to flex ibility 

2.3 

Increase support for management 

solutions and increase the 

effectiveness of management 

integration 

   

Improve integrat ion of  management 

in policy , regulat ion &  

implementat ion, at  Local, State & 

Commonw ealth levels 

   100   

 

 Objective  100 

points 

 Explanation of objective 

2.1.1      

2.1.2      

2.1.3      

   100   

 

 

 Objective  100 

points 

 Explanation of objective 

2.2.1      

2.2.2      

2.2.3      

   100   

 

 

 Objective  100 

points 

 Explanation of objective 

2.3.1      

2.3.2      

2.3.3      

   100   
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Improve regional well-being 
Please indicate the relativ e importance of three different ob ject iv es for improv ing 

regional well-being. The total score should be equal to 100.  

 

 Objective  100 

points 

 Explanation of objective 

3.1 

Promote sustainable growth of 

industry sectors and create local 

employment 

   

Promotion of  regional economic  

development, including natural  

resource based industries, to 

maintain / improve family  livelihoods 

3.2 
Increase social capacity and sense 

of ow nership 
   

Increase social capacity  to act, 

through health improvement and 

investment in social  capital 

development  

3.3 
Increase equity and improve 

access  
   

Increase regional community  

cohesion through minimising 

conflicts betw een stakeholders, 

conserv ing t radit ional  act iv it ies & 

cultures and ensuring equitable  

access to inshore  areas and 

resources 

   100   

 

 Objective  100 

points 

 Explanation of objective 

3.1.1      

3.1.2      

3.1.3      

   100   

 

 

 Objective  100 

points 

 Explanation of objective 

3.2.1      

3.2.2      

3.2.3      

   100   

 

 Objective  100 

points 

 Explanation of objective 

3.3.1      

3.3.2      

3.3.3      

   100   
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17 Appendix D: Analytical Hierarchical Process 

(AHP) versus Hierarchical point allocation (HPA)  

17.1 Introduction 

AHP (119) is based upon the construction of a series of pairwise comparison matrices, 

which compare goals, sub-goals and objectiv es to one another. The Hierarch ical 

Point Allocation method (HPA) (108, 115) uses a combination of the Point Allocation 

(PA) (124, 125) method and AHP. The AHP is a pairwise comparison of all 

combinations at each lev el of the objectiv e hierarchy. In order to ensure that the 

responses conform to basic logic (e.g. if A>B and A>C then C can not be greater 

than A), a test for th is is required. If the respondents a re inconsistent by more than 

10% they hav e to change their score until th is v alue was less than 10%. This conforms 

to the AHP method. 

17.2 Method 

The AHP method was first tested on a group of scientists in Brisbane. The code was 

simp lified in terms of it s look and feel, and was seen as optimal. The RG were asked 

to undertake the AHP surv ey.  

To obtain the relativ e importance scores (weighting scores) of the ob ject iv es from 

the Mackay community, the AHP method was used in  the early pa rt of the objectiv e 

weighting surv ey where a 3-day in person session was held at Mercy College, 

Mackay. This was to allow the team to get direct feedback from the respondents on 

how well they understood the surv ey and whether the use of a computer based 

system (the AHP was undertaken in Excel™) was a problem.  

1.  During the first n ight, the team found that there was strong negativ e reaction 

from the respondents about the surv ey method. The main issue was that the 

respondents felt the AHP method was manipulating them into prov iding a 

resu lt by design rather than using their own original score. Some left the surv ey 

incomplete whereas others completed it but felt the score did not reflect their 

v iews. The team helped the latter group by enabling them to understand how 

to achiev e their wanted score and remain consistent.  

2.  A second issue was that the Excel™ platform was perceiv ed as tedious and 

long-winded.  The team also found that the macros did not work on all Excel™ 

platforms particu larly on App le™ machines.  

3.  In all cases, the surv ey took more than 30 minutes, which was reasonable 

giv en the size of the h ierarchy. Howev er this was still seen as a big 

commitment. 

It should be noted that there were also some respondents that found the surv ey 

reasonably easy to us.  

The next day the team decided to change the method altogether. Although the PA 

method is well known, it does hav e another issues if there are many objectiv es i.e. 

that of repeatability (124, 125). Since there were 24 ob ject iv es, it was clear that the 

PA method applied to this su rv ey would likely suffer from lack of repeatability, which 

means the scores were more reflectiv e of opinions of the person for that moment.  
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A new method was dev eloped that was a combination of the AHP and PA – called 

Hierarchical Point Allocation. It uses the PA allocation method (here we used 100 

points) but these a re applied to each part of the hiera rchy rather than only at the 

object iv es lev el. Mathematically this is analysed exactly the same as the AHP except 

for the v ery first step where the comparison scores are turned into a proportion.   

 

A paper v ersion and a web v ersion of HPA were introduced the next few days with 

great success in  terms of respondent’s happiness with their scores, their time 

commitment (about 10 minutes) and the ease of the technology.  People were 

asked whether they would v olunteer to also undertake the AHP surv ey straight  

afterward. Most understood the mathematical similarity and could t ranscribe their 

HPA scores directly into the HPA. This meant they were always consistent. Due to this 

turn around in  the method being widely accepted, all su rv eys thereafter were this 

method and technology. This means that the majority of importance surv eys were 

conducted by using this method. To test the second method the RG was asked to 

complete the HPA paper su rv ey. 

 This means that in the Mackay region, some respondents did AHP or HPA on ly and 

others did both (either directly a fter each other or with a month gap in the case of 

the RG), which allowed for in-depth analysis of the two methods. Furthermore, in 

order to inv estigating the factors of in fluence on the surv ey results and prov ide more 

experimental design into the p rocess, extra surv eys were conducted interna lly by a 

small group of people from CSIRO. Some sta ff a lways undertook the AHP before the 

HPA; whereas others did it the other way. They did  not know which sequence they 

would get before hand. In addition, to test for temporal consistency some sta ff 

repeated the same method on the same surv ey ov er took.  

To be able to compare the result s of the two methods, all surv ey results were collated 

regardless of the methods used. Each of the surv ey was scrutinized to identify its 

respondent, date/time and method used to pair up the groups in three sequences: 

1) AHP first and then HPA (“AHP2HPA”) next but with a time gap of a few days to a 

few weeks; 2) HPA first and then AHO  immediately thereafter (“HPA2iAHP”); 3) AHP 

to HPA (“AHP2iHPA”) immediately thereafter.  

The following analyses were conducted:  

 1) Boxplot of the importance weighting scores for ob ject iv es/ goals in pairs of two 

methods for each group - looking the patterns similarity; 

2) Score d ifferences – v ertical plots for objectiv es between the methods for each 

group – looking at what the differences related to the groups.  

3) Cumulativ e score d ifferences for the goals and objectiv es – looking at the 

differences related to the groups and sequences of the objectiv es.  

4) Variance analysis for all ob ject iv es per people by groups – looking at the all llo 

scores v ariances of the two methods from each participant  

5) Objectiv e analysis of pa rt of the h ierarchy where there was one pairwise 

comparison i.e. two b ranches – looking at v ariances and cumulativ e score 

differences  

6) Three-branch objectiv es analysis – focus on the ob ject iv es which hav e a three 

branch structure.  Looking at v ariances and cumulativ e score differences  
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7) Multiple surv eys both with AHP and HPA on single people – looking at the factor of 

time/date influences 

8) Multiple surv eys with HPA on two people at different time – looking at the factor of 

time and people in fluences. 

17.3 Results 

17.3.1 IMPORTANCE WEIGHTING SCORES. 

Figure 71, Figure 72 and Figure 73 show the box-plots of the importance scores for the 

object iv es, whereas group HPA2iAHP exhibit s least dev iation between AHP.  Figure 

74, Figure 75, Figure 76 show the box-plots of the importance scores for the goals.  

These figures show quite consistent resu lts in  terms of trends from the weighting 

scores.   

17.3.2 IMPORTANCE WEIGHTING SCORE DIFFERENCES BETWEEN THE TWO 
METHODS 

Three group’s results for lower lev el objectiv es are illu strated in Figure 77.  It 

demonstrates that HPA2iAHP has fewer differences, which suggests that HPA would 

be help ful to guide people doing AHP surv ey without feeling manipulated. Other 

groups’ resu lts show large differences between scores showing that there are 

contradictory opin ions of the same objectiv es depending on method used. This is 

most likely because of the difficu lties in balancing the scores when doing AHP.     

It is possible that sequence of the objectiv es also could contribute to the differences. 

The cumulativ e differences curv es for objectiv es are steep in the beginning and tend 

to stabilise towards to the end of the surv ey for most of the part icipants (Figure 78). 

This might be due to the part icipants’ learn ing to balance the AHP ov er time (and 

therefore objectiv e).  Howev er the curv es (Figure 79) show that there are fewer 

differences for the group HPA2iAHP and bigger dev iations on the “Gov ernance” and 

“Well-being” for the other two groups.  

17.3.3 VARIANCE ANALYSIS CONDUCTED TO LOOK AT THE SCORES 
GIVEN BY PARTICIPANTS  

The v ariance in this case represents the range of the scores of objectiv es for each of 

participants. Big v ariance could be due to the participant’s extreme opin ions on 

different objectiv es and also may come from the in fluence of the different su rv ey 

platforms.  Figure 80 shows the v ariances of the important scores of all objectiv es 

from two surv ey methods for each of part icipants. In most cases, the v ariances from 

the AHP method a re consistently higher than those from the HPA. It suggests that the 

higher v ariances may be influenced by the AHP method.  Interestedly to see, in the 

group AHP2iHPA, all v ariances a re lower than other groups. It might be because 

these group people a re mostly scientist and they are more familia r with the methods 

and therefore less div ersified on the opinions to the objectiv es.   

To test whether undertaking the more simpler pairwise comparison in the AHP (which 

will always be consistent) scores similar to the HPA, a comparison of two-branch and 

three-branch scores were made. Figure 81 shows the v ariances of the importance 
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scores of the two-branch lower lev el objectiv es. Most notable are that the v alues 

from group of AHP2iHPA almost always hav e the AHP positiv e. The cumulativ e two-

branch objectiv e score difference curv es (Figure 82) a lso indicate there are big 

differences in  the group of AHP2iHPA.  These results suggest that the AHP is also 

influential on the scores for two-branch objectiv es.    

Figure 83 shows the v ariances of importance scores of the three-branch objectiv es. 

The v ariances from AHP look consistently simila r to that of the HPA for most 

participants (with a few of exceptions) and the v ariances in the group of AHP2iHPA 

are mostly lower than that from other groups.  The cumulativ e three-branch 

object iv e score difference curv es (Figure 84) exhibits v ery similar trends as that for all 

object iv es (Figure 78).  

17.3.4 TIME FACTOR INFLUENCES ON THE SCORE.  

To test whether time was in fluentia l on the scores, Figure 85 shows the result s from a 

suite of surv eys on single project member at different time using the different 

methods. The plots compare the differences between each surv ey objectiv e score 

and the mean v alues of all the surv eys within the same methods. General ly, the 

differences are reasonably small considering the time interv al being a day, a week 

and some more than a month.  For HPA method it shows almost perfect consistency 

whereas AHP drifted ov er time especially at the beginnings of the ob ject iv es. It could 

be due to the unfamiliarity of AHP plat form at start of the use of this method but may 

also be due to being unclear of the respondent’s opin ions at the sta rt and these 

becoming more consolidated with time.  

Two people from the p roject team participated in a series of multiple su rv eys using 

the HPA method. In Figure 86, the scientist  on the right hand side exhibited a small 

degree of dev iation from mean v alue of the mu ltiple surv eys for the objectiv es, 

which suggests the opinions changing following time line, but due to the small 

degree of differences the results may not be conclusiv e. On the left panel, the 

person shows a v ery consistent and persistent opin ion.  In general the differences a re 

not considered significant.  

17.4  Conclusions 

1.  It is easier and quicker to fil l the surv ey questionnaire of HPA;  

2.  There was h igher stakeholder t rust of the HPA resu lts and balancing the AHP 

means many people feel they a re being manipulated; 

3.  Technology is easier for HPA whether scoring on paper or using the web form, 

whereas the AHP required a bit more computer skil ls especially if balancing is 

required; 

4.  No consistent bias in  the difference of score irrespectiv e of method or 

object iv e;  

5.  There a re consistently bigger score v ariances for AHP method, which indicate 

the AHP methods consistently making people fill a bigger range of the scores;  

6.  Some indiv iduals hav e different outcomes (ev en at the goal lev el) in terms of 

priorities but there is a smaller difference between the two methods in the 

outcomes if people do the HPA first;  

7.  There was no sign ificant in fluence on the importance weighting scores for 

either method due whether there were time gaps of a day or weeks among 



DICHM ONT ET  AL. ,  PROJECT 9.2 

Not be cir culated without per mission   262  

the mult iple surv eys experiment; howev er, the HPA method results exhibit 

more stable properties than that of the AHP, and the HPA method would be 

helpful to guide AHP surv ey. 

8.  Two-branch objectiv es comparisons suggest the different scores of the AHP 

and the PHA was quite similar as no balancing was required for the AHP 

irrespectiv e of the sequence of methods (AHP2HPA or HPA2AHP). On the 

other hand, the three-branch objectiv e scoring was much easier with the HPA 

and resulted in bigger v ariances with the AHP method. Although v ariance 

increases, the relativ e weighting pattern is not  affected as the three-branch 

resu lts exhibited a similar pattern as that from all the objectiv es. It should be 

noted that most of the hierarchy consisted of three branches (18 out of 24) in 

this case study; and 

9.  The HPA is a good replacement and for the hiera rchy we tested was superior 

to the AHP. The HPA only is therefore recommended as it is mathematically 

the same as the AHP, is more accepted, and easier and  quicker to 

undertake).  
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17.5 Figures 

 

 

Figure 71:  Boxplot of objective importance w eighting scores AHP2HPA  
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Figure 72: Boxplot of objective importance w eighting scores HPA2iAHP  
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Figure 73:  Boxplot of objective importance w eighting scores AHP2iHPA  
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Figure 74:Boxplot of goals importance weighting scores AHP2HPA 
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Figure 75: Boxplot of goals importance weighting scores HPA2iAHP  
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Figure 76: Boxplot of goals importance weighting scores AHP2iHPA 
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Figure 77: Objective importance w eighting score differences (Wahp-Whpa) between the survey 

pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2iHPA 
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Figure 78: Objective cumulative absolute importance w eighting score differences betw een 

the survey pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2iHPA. Colors represent the 

respondents. 
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Figure 79: Goal cumulative absolute importance w eighting score differences betw een the 

survey pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2i HPA. Colors represent each 

respondent. 
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Figure 80:  Variances of all obje ctives importance weighting score against each respondents 

for the survey pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2iHPA.  
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Figure 81:  Variances of two-branch objectiv es importance weighting score against 

each respondent for the surv ey pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2iHPA.  
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Figure 82:  Cumulative tw o-branch objectives importance w eighting score differences 

betw een the survey pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2iHPA.  
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Figure 83:  Variances of three-branch objective importance w eighting score against each 

respondents for the survey pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2iHPA.  
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Figure 84:  Cumulative absolute three-branch objectives importance w eighting score 

differences betw een the survey pairs of 1) AHP2HPA; 2) HPA2iAHP and 3) AHP2i HPA.  
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Figure 85:  Variation to the mean scores from tw o different kinds of multiple surveys at 

different times by one project team member   
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Figure 86:  Variation to the mean scores from the multiple HPA surveys at different times by 

tw o project team members   

1.1.1:Reduce direct impacts of infr astructure 
     and development
1.1.2:Minimise human induced changes in w ater 
     flow regimes

1.2.1:Ensure Reef Plan water quality targets are met

1.2.2:Increase in environmentally fr iendly feral 
     and weed control strategies

1.2.3:Reduce influx of pollutants

1.3.1:Sustainable human use of mar ine resources

1.3.2:Maintain habitat function and str ucture

1.3.3:Reduce impacts on Threatened, Endangered, 
    Protected (TEP) species

2.1.1:Remove regulatory barriers to flexibility

2.1.2:Increase compliance with environmental 
    and resource use regulations

2.2.1:Increase management acceptability 

2.2.2:Increase stakeholder engagement and 
    community ownership/stewardship

2.2.3:Sustainable financial costs

2.3.1:Increase policy integration

2.3.2:Increase regulator y integration

2.3.3:Increase implementation integr ation

3.1.1:Improve regional economic development and 
    industry diversity

3.1.2:Improve family livelihoods in the region

3.1.3:Ensure that natural resource based industr ies 
  are profitable and sustainable 

3.2.1:Minimise conflicts between stakeholders

3.2.2:Conserve traditional activities and culture

3.2.3:Ensure community equity

3.3.1:Improve workplace and family health and 
   safety in the region
3.3.2:Improve education, training, social 
   infrastructure and networks

weight difference

−0.4 −0.2 0.0 0.2 0.4

Variation to mean (RD)

22Sep20141
14Aug20142
30Jul20143
21Jul20144
07Jul20145

weight difference

−0.4 −0.2 0.0 0.2 0.4

Variation to mean (LD)

18Aug20141
04Aug20142
30Jul20143
09Jul20144



DICHM ONT ET  AL. ,  PROJECT 9.2 

Not be cir culated without per mission   279  

18 References 

1. Halpern BS, et al. (2009) Mapping cumulative human impacts to California Current 
marine ecosystems. Conservation Letters 2(3):138-148. 

2. Kroon F, et al. (2013) Sources of sediment, nutrients, pesticides and other pollutants in 
the Great Barrier Reef catchment.,  (Queensland State Government, Reef Water Quality 
Protection Plan Secretariat, Brisbane), Vol Chapter 4. 

3. Ludwig D (2001) The era of management is over. Ecosystems 4(8):758–764. 
4. Rittel HWJ & Webber MM (1973) Dilemmas in a general theory of planning. Policy 

Sciences 4:155-169. 
5. Walters CJ & Hilborn R (1976) Adaptive control of fishing systems. Journal of the 

Fisheries Research Board of Canada  33(1):145-159. 
6. Sainsbury KJ, Punt AE, & Smith ADM (2000) Design of operational management 

strategies for achieving fishery ecosystem objectives. ICES Journal of Ma rine Science 
57(3):731–741. 

7. Van Vugt M (2009) Averting the Tragedy of the Commons: Using Social Psychological 
Science to Protect the Environment. Current Directions in Psycholo gical Science 
18(3):169–173. 

8. Guston DH (2001) Boundary O rganizations in Environmental Policy and Science: An 
Introduction. Special Issue: Bo undary Organizations in Environmental Policy and Science 

(Autum n, 2001) 26(4):399-408. 
9. Drimie S & Quinlan T (2011) Playing the role  of a 'boundary organisation': getting 

smarter with networking. Health research policy and systems / BioMed Central 9 Suppl 
1:S11. 

10. Abal EG, Dennison WC, & Bunn SE eds (2005) Healthy waterways healthy catchments: 

making the connection in South East Queensland, Australia (Moreton Bay Waterways 
and Catchment Partnership, Brisbane), p 222. 

11. Dietz  T, O strom E, & Stern PC (2003) The struggle  to govern the commons. Science 
302(5652):1907-1912. 

12. Ostrom E (2009) Governing the Commons: The Evolution of Institutions for Collective 

Action. (Cambridge University Press.). 
13. Smith ADM, Sainsbury KJ, & Stevens RA (1999) Implementing effective fisheries -

management systems - management strategy evaluation and the Australian partnership 
approach. Ices Journal of Marine Science 56(6):967–979. 

14. Chandra A (2011) A Deliberate Inclusive Policy (DIP) Approach for Coastal Resources 
Governance: A Fijian Perspective. Coastal Management 39(2):175-197. 

15. Cox M, Arnold G, & Tomás SV (2011) A Review of Design Principles for Communi ty-
based Natural Resource Management. Ecol. Soc. 15(4):38. 

16. Marshall NA, et al. (2013) A Social and Economic Long Term Monitoring Program for 
the Great Barrier Reef. Key Findings 2013. in Report to the National Environmental 

Research Pro gram (Reef and Rainforest Research Centre Limited, Cairns), p 52 pp. 
17. Vural-Arslan T & Cahantimur A (2011) Revival of a traditional community engagement 

model for the sustainable future of a historical commercial district: Bursa/Turkey as a 
case. Futures 43(4):361-373. 

18. Rowbottom DP & Bueno O (2009) How to change it: modes of engagement, rationality, 
and stance voluntarism. Synthese 178(1):7-17. 

19. Ostrom E, Janssen MA, & Anderies JM (2007) Going beyond panaceas. Proc Natl Acad 

Sci U S A 104(39):15176-15178. 
20. Jones T, Glasson J, Wood D, & Fulton EA (2011) Regional Planning and Resilient 

Futures: Destination Modelling and Tourism Development—The Case of the Ningaloo 
Coastal Region in Western Australia. Planning Practice and Resea rch 26(4):393–415. 

21. Fulton E, et al. (2011) Ningaloo Collaboration Cluster: Adaptive Futures for Ningaloo. in 
Ningaloo Collaboration Cluster Final Report No. 5.3  (CSIRO  Wealth from O ceans, 
Hobart, Australia). 



DICHM ONT ET  AL. ,  PROJECT 9.2 

Not be cir culated without per mission   280  

22. Dutra L, et al. (2010) Healthy Waterways Management Strategy Evaluation: Scoping 
Study for the Development of a 'catchment-to-coast' MSE in SE Q ueensland - Phase 2 – 
Final Report. 

23. Dutra L, et al. (2011) The use of the Healthy Waterways Management Strategy 
Evaluation framework for active learning and decision -making: a first assessment.  
(CSIRO  Wealth from O ceans Flagship, Dutton Park), p 80. 

24. Little  LR, et al. (2009) Different responses to area closures and effort controls for 
sedentary and migratory harvested species in a multispecies coral reef linefishery. ICES 

Journal of Marine Science 66:1931-1941. 
25. Australian Bureau of Statistics (2013) State and territory statistical indicators. in 

Technical Report 1367.0  (Australian Bureau of Statistics.). 
26. Walters CJ (2007) Is adaptive management helping to solve fisheries problems? Ambio 

36(4):304-307. 
27. Thom RM (2000) Adaptive management of coastal ecosystem restoration projects. 

Ecological Engineering 15(3-4):365-372. 
28. Boschetti F (2007) Improving resource exploitation via collective intelligence by assessing 

agents' impact on the community outcome. Ecol. Econ. 63(2-3):553-562. 
29. Rittel HWJ & Webber MM (1973) Dilemmas in general theory of planning. Policy 

Sciences 4:155-169. 
30. Mackenzie  A, et al. (2006) Wisdom, decision support and paradigms of decision making. 

European Journal of Operational Research 170(1):172-191. 
31. Burt G (2011) Towards the integration of system modelling with scenario planning to 

support strategy: the case of the UK energy industry. Journal of the Operational 

Research Society 62(5):830-839. 
32. de Geus AP (1988) Planning as learning. Harvard Bus Rev March-April:70-74. 
33. Ward E & Schriefer AE (1997) Dynamic scenarios: systems thinking meets scenario 

planning. Learning from the future: competitive foresight scenario s, eds Fahey L & 
Randall RM (John Wiley & Sons, New York), pp 140-156. 

34. Pascoe S, Dichmont CM, Brooks K, Pears R, & Jebreen E (2013) Management objectives 
of Q ueensland fisheries: Putting the horse before the cart. Mar Policy 37:115-122. 

35. Boschetti F, Richert C, Walker I, Price J, & Dutra L (2012) Assessing attitudes and 
cognitive styles of stakeholders in environmental projects involving computer modelling. 
Ecological Modelling 247:98-111. 

36. Dutra LXC , et al. (2014) Drivers influencing adaptive management: a retrospective 
evaluation of water quality decisions in South East Q ueensland (Australia). Ambio online 
first. 

37. Pressey RL, Cowling RM, & Rouget M (2003) Formulating conservation targets for 
biodiversity pattern and process in the Cape Floristic Region, South Africa. Biological 

Conservation 112(1-2):99–127. 
38. Pressey RL & Bottrill MC (2009) Approaches to landscape - and seascape-scale  

conservation planning: convergence, contrasts and challenges. Oryx 43(4):464-475. 
39. West D (2005) Vickers’ Concept of ‘Relationship-Maintenance’ as an Alternative to 

‘Goal-Seeking’ Models of O rganisation: A Difference in the Notion of Control. Systemic 

Practice and Actio n Research 18(3):261-274. 
40. Saaty TL (1980) The analytic hierarchy process: Planning, priority setting, resource 

allocation (McGraw-Hill International Book Co., New York and London) p 287. 
41. Bottomley PA & Doyle JR (2001) A comparison of three weight elicitation methods: 

good, better, and best. Omega 29:552-560. 
42. Pascoe S, Mary Dichmont C, Brooks K, Pears R, & Jebreen E (2013) Management 

objectives of Queensland fisheries: Putting the horse before the cart. Marine Policy 
37:115-122. 

43. Mackay Regional Council (2008) Mackay Regional Council Submission - Infrastructure 

Australia - Commonwealth Government: National Infrastructure Priorities for Mackay, 
(Development URE).  

44. Mackay City Council (2006) Stormwater Quality Management Plan for Mackay. p 75. 



DICHM ONT ET  AL. ,  PROJECT 9.2 

Not be cir culated without per mission   281  

45. McKay DH (1965) Stabilization in Australian Agriculture: a review of objectives. 
Australian Journal fo Agricultural Economics. 

46. Galea L, Pepplinkhouse D, Loft F, & Folkers A (2008) Mackay Whitsunday Healthy 
Waterways Ambient Monitoring Program Regional Report.  (Queensland Department of 
Natural Resources and Water for the Mackay Whitsunday Natural Resource 
Management Group, Mackay), p 54. 

47. NQ BP (2009) Land Use Plan: Port of Mackay.  (North Q ueensland Bulk Ports 
Corporation). 

48. Rio Tinto (2012) Hail Creek Mine Community Development Fund.  (Rio Tinto). 
49. RSDC (2012) O ur Vision: core values, purpose, goal and future vision.  (Regional Social 

Development Centre). 
50. Mackay Regional Council (2012) Mackay Regional Council | 2012-13 O peration Plan. 
51. Pascoe S, Dichmont CM, Brooks K, Pears R, & Jebreen E (in press) Management 

objectives of Queensland fisheries: Putting the horse before the cart. Marine Policy.  
52. BMA (2009) Discussion Paper - Northern Bowen Basin and Mackay Regional Master 

Planning Exercise  - DRAFT for Discussion with Q ueensland Government. 
53. Drewry J, Higham W, Mitchell C, Rohde K, & Masters B (2007) Water Quality 

Improvement Plan: Turning Environmental Values into Water Quality Objectives and 

Targets - Draft Technical Report For Use With The Dra ft Catchment Mana gement Area 

Reports (Mackay Whitsunday Natural Resource Management Group, Mackay). 
54. Department of Environment and Heritage Protection (2012) Draft macroinvertebrate 

water quality guidelines for the Townsville  and Mackay–Whitsunday regions. p 7. 
55. Department of Environment and Resource Management (2010) Mackay Whitsunday 

Natural Resource Management Region Back on Track Actions for Biodiversity.  
(Brisbane), p 11. 

56. Drewry JJ, Higham W, & Mitchell C (2009) Water quality objectives and targets in the 
Mackay Whitsunday region to protect water quality to the Great Barrier Reef. 18th 

World IMACS / MODSIM Congress.  
57. Online Ethics Center for Engineering (2006) O utliers in Survey Data.  (National 

Academy of Engineering ). 
58. Bruinsma C, Danaher K, Treloar P, & Sheppard R (1999) Queensland coastal wetla nd 

resource investigation of the Bo wen region: Cape Upstart to Glo ucester Island  (Q ueensland 
Department of Primary Industries) p 59. 

59. Burdekin Dry Tropics Board (2005) Burdekin Dry Tropics Natural Resource Management 

Plan (2005-2010) (Burdekin Dry Tropics Board, Townsville) p 209. 
60. Evans R, Holland G, Schofield N, Bristow K, & Crawford S (2009) Groundwater science 

plan: A science plan for the sustainable management of the Lower Burdekin 
Groundwater System.  (Sinclair Knight Merz, Bradon). 

61. State  of Queensland (2012) Abbot Point State Development  Area: Development Scheme 
(Queensland Government, Brisbane) p 21. 

62. Commonwealth of Australia (2009) Sustainable development of northern Australia: a 

report from government from the Northern Australia Land and Water Task Force 

(Department of Infrastructure, Transport, Regional Development and Local 
Government, Canberra) p 38. 

63. Brodie J, et al. (2013) Relative risks to the Great Barrier Reef from degraded water 
quality. 2013 Scientific Consensus Statement,  (Reef Water Quality Protection  Plan 
Secretariat), pp 1-58. 

64. The State of Queensland (2013) Reef Water Quality Protection Plan 2013: securing the 

health and resilience of the Great Barrier Reef Wo rld Herita ge Area and adjacent 

catchments (Reef Water Q uality Plan Secretariat, Brisbane ) p 34. 
65. Dight I (2009) Burdekin Water Quality Improvement Plan, NQ Dry Tropics (Burdekin 

Solutions Ltd, Townsville) p 135. 
66. Burdekin Shire Council (2011) Mayor's address and budget statement - Budget meeting: 

Monday 27th June 2011 . 



DICHM ONT ET  AL. ,  PROJECT 9.2 

Not be cir culated without per mission   282  

67. Burdekin Shire Council (2012) Budget Meeting: Mayor's address & budget statements 

2012 (Burdekin Shire Council, Ayr). 
68. Burdekin Shire Council (2013) Mayor's Address & Budget Statements 2013/14  (Burdekin 

Shire Council, Ayr). 
69. Vanderduys E, Kutt A, & Edmonds J (2009) Healthy Grazing Country Indicato rs: Native 

Plants and Animals (NQ  Dry Tropics, Townsville) p 55. 
70. Kelly KE & Lee Long WJ (2011 (draft)) Ecological Character Description for the Bowling 

Green Bay Ramsar site (Department of Sustainability, Environment, Water, Population 
and Communities, Canberra) p 284. 

71. Burdekin Shire Council (2013) 2012-2013 Operational Plan (Burdekin Shire Council, 
Ayr). 

72. The State of Queensland (2008) Wate quality monitoring in Great Barrier Reef catchments 
(Department of NAtural Resources and Water, Indooroopilly) 3rd Ed p 114.  

73. Brodie J, et al. (2013 (draft)) Assessment of the relative risk of water quality to 
ecosystems of the Great Barrier Reef. A report to the Department of the Environment 
and Heritage Protection, Q ueensland Government, Brisbane.  (TropWATER, 
To wnsville), p 136. 

74. Burdekin Shire Council (2005) Pest Management Plan (DRAFT) (Burdekin Shire 
Council, Ayr). 

75. Grice T (2002) Weeds in the Burdekin Rangelands: Principles of weed management. ed 
Ecosystems CS (Tropical Savannas CRC, Townsville). 

76. Vital Places (2008) NQ 3 Enterprise  Strategy "Growing a stronger region through 
collaboration": Workshops One & Two Directions.  (Grapetree). 

77. Shaw S, Johnson H, & Dressler W (2011) Identifying, communicating and integrating 
social considerations into future management concerns in inshore commercial fisheries 
in Coastal Queensland.  (Fisheries Research and Development Corporation and The 
Queensland Seafood Industry Association, Clayfield). 

78. Burdekin Shire Council (2009) Burdekin Shire Economic Development Strategic Plan 
(Burdekin Shire Council, Ayr) p 43. 

79. Balfour Consulting (2010) NQ Farmers Market: Feasibility Study (Queensland 
Government Blue Print for the Bush) p 103. 

80. Queensland Government (2008) Industry Development Strategy: Burdekin horticulture 
processing strategy: being 'investment ready' by 2010.  (Department of Tourism, 
Regional Development and Industry). 

81. Burdekin Shire Council (2011) Burdekin Library Strategic Plan 2011 - 2015 (Burdekin 
Shire COuncil, Ayr) p 14. 

82. Burdekin Shire Council (2012) Burdekin Shire Council Annual Report - 2011-2012 
(Burdekin Shire Council, Ayr). 

83. NQ  Dry Tropics (2009) Burdekin Dry Tropics Regional Pest Management Strategy 
(Townsville) p 119. 

84. Burdekin Shire Council (2006) Burdekin Sport and Recreation PLan (Burdekin Shire 
Council and The Q ueensland Government Department of Local Government, Planning 
and Sport and Recreation, Ayr) p 135. 

85. Department of Environment and Heritage Protection (2013) Coal dust management.  
(Queensland Government). 

86. NQ  Dry Tropics (2008) Healthy Land Yarn (NQ  Dry Tropics, Townsville) p 31. 
87. Rolfe  J, Muller C, Greiner R, & Windle J (2007) Using Conservation Tenders for Water 

Quality Improvements in the Burdekin Research Reports (Centre of Environmental 
Management, Central Q ueensland University, Rockhampton) p 36. 

88. State  of Queensland (2007) Water for Bo wen Project: Terms o f reference for an 

Environmental Impact Assessment (Q ueensland Government, Brisbane) p 39. 
89. Dambacher JM, Gaughan DJ, Rochet M-J, Rossignol PA, & Trenkel VM (2009) 

Qualitative modelling and indicators of exploited ecosystems. Fish and Fisheries 
10(3):305-322. 



DICHM ONT ET  AL. ,  PROJECT 9.2 

Not be cir culated without per mission   283  

90. Puccia CJ & Levins R (1985) Qualitative modeling o f complex system s : an introductio n to 

loop analysis and time averaging / Charles J. Puccia and Richard Levins (Harvard 
University Press). 

91. Sheaves M, et al. (2014) Repair and revitalisation of Australia  s tropical estuaries and׳
coastal wetlands: O pportunities and constraints for the reinstatement of lost function 
and productivity. Marine Policy 47:23-38. 

92. Lotze HK, et al. (2006) Depletion, degradation, and recovery potential of estuaries and 
coastal seas. Science 312(5781):1806-1809. 

93. Sheaves M (2005) Nature and consequences of biological connectivity in mangrove 
systems. Marine Ecology Progress Series 302:293-305. 

94. Unsworth RKF, et al. (2008) High connectivity of Indo-Pacific seagrass fish assemblages 
with mangrove and coral reef habitats. Marine Ecology Progress Series 353:213-224. 

95. Ní Dhubháin Á, Fléchard M-C, Moloney R, & O ’Connor D (2009) Stakeholders’ 
perceptions of forestry in rural areas—Two case studies in Ireland. Land Use Policy 
26(3):695-703. 

96. Gordon M, Lockwood M, Schirmer J, Vanclay F, & Hanson D (2013) Adoption of 
community engagement in the corporate culture of Australian forest plantation 
companies. Australia n Forestry 76(1):58-68. 

97. Geddes M (2000) Tackling social exclusion in the European Union? The limits to the new 
orthodoxy of local partnership. International Journal o f Urban and Regional Resea rch 
24(4):782–800. 

98. Atkinson R (2000) Combating social exclusion in Europe: The new urban policy 
challenge. Urban Studies 37(5/6):1037–1169. 

99. Reddel T (2002) Beyond participation, hierarchies management and marke ts: “New 
governance” and place policies. Australian Journal of Public Administration 61(1):50-63. 

100. Holling CS (1978) Adaptive Management of Renewable Reso urces. (Wiley, Chichester). 
101. Walters CJ (1984) Managing fisheries under biological uncertainty . Exploitation of 

marine communities, ed May RM (Springer-Verlag, New York), pp 263-274. 
102. Walters CJ & Hilborn R (1978) Ecological O ptimization and Adaptive Management. 

Annu Rev Ecol Syst 9:157-188. 
103. Jones G (2005) Is the management plan achieving its objectives? (O xford University 

Press). 
104. Dichmont CM, et al. (2013) Choosing a fishery’s governance structure using data poor 

methods. Marine Policy 37:123-131. 
105. Dichmont CM, et al. (2008) Beyond biological performance measures in management 

strategy evaluation: Bringing in economics and the effects of trawling on the benthos. 
Fisheries Research 94(3):238–250. 

106. R Development Core Team (2013) R: A language and environment for statistical 

computing (R Foundation for Statistical Computing, Vienna, Austria). 
107. Zahir S (1999) Clusters in a group: Decision making in the vector space formulation of 

the analytic hierarchy process. Eur J Oper Res 112(3):620-634. 
108. Dutra LXC , et al. (in prep.) How important is the coast – a survey of coastal objectives in 

an Australian regional city. Marine Policy. 
109. Taylor A (2005) Guidelines for Evaluating the Financial, Ecological and Social Aspects 

of Urban Stormwater Management Measures to Improve Waterway Health.  
(Cooperative Research Centre for Catchment Hydrology, Melbourne), p 168. 

110. Pascoe S , et al. (2013) A Retrospective Evaluation of Sustainable Yields for Australia's 
Northern Prawn Fishery: An Alternative View. Fisheries 38(11):502-508. 

111. Pascoe S , et al. (2014) Piloting of social, cultural and economic indicators for the 
Gladstone Healthy Harbour Partnership Report Card. in Final report for the Gladstone 

Healthy Harbours Partnership. (CSIRO  O ceans and Atmosphere), p 152 pp. 
112. Hayes KR, et al. (2012) Ecological Indicators for Australia’s Exclusive Economic Zone: 

Rationale  and Approach with Application to the South West Marine Region.  (CSIRO 
Wealth from Oceans, Hobart). 



DICHM ONT ET  AL. ,  PROJECT 9.2 

Not be cir culated without per mission   284  

113. Hajkowicz SA, McDonald GT, & Smith PN (2000) An Evaluation of Multiple  O bjective 
Decision Support Weighting Techniques in Natural Resource Management. Journal of 

Environmental Planning and Management 43(4):505-518. 
114. van Putten I, et al. (Submitted) Articulating objectives for local management of a coastal 

socio-ecological system. Plos One. 
115. Dichmont CM, et al. (in prep.) Priorities for management in the coastal zone – a 

community perspective from a Great Barrier Reef city. Journal of Environmental 

Management.  
116. Dambacher JM, Luh HK, Li HW, & Rossignol PA (2003) Qualitative stability and 

ambiguity in model ecosystems. Am Nat 161(6):876–888. 
117. Dambacher JM & Ramos-Jiliberto R (2007) Understanding and predicting effects of 

modified interactions through a qualitative analysis of community structure. Quarterly 

Review of Biology 82(3):227–250. 
118. Dichmont CM, et al. (2014) Design and implementation of Management Strategy 

Evaluation for the Great Barrier Reef  inshore (MSE-GBR).  (Report to the National 
En vironmental Research Program. Reef and Rainforest Research Centre Limited. , 
Cairns. 216 pp.), p 216 pp. 

119. Saaty TL (1980) The Analytic Hierarchy Process (McGraw-Hill, New York). 
120. Smeets E & Weterings R (1999) Environmental indicators: Typology and overview. in 

European Environment Agency Technical Report No. 25  (European Environment Agency 
Technical Report No. 25, Copenhagen. 19pp.), p 19 pp. 

121. Pirrone N, et al. (2005) The Driver-Pressure-State-Impact-Response (DPSIR) approach 
for integrated catchment-coastal zone management: preliminary application to the Po 
catchment-Adriatic Sea coastal zone system. Regional Environmental Cha nge 5(2-3):111-
137. 

122. Hosack GR, Hayes KR, & Dambacher JM (2008) Assessing model structure uncertainty 
through an analysis of system feedback and bayesian networks. Ecological Applications 
18(4):1070–1082. 

123. Dutra LX, et al. (2014) Drivers influencing adaptive management: a retrospective 
evaluation of water quality decisions in South East Q ueensland (Australia). Ambio. 

124. Bottomley PA & Doyle JR (2001) A comparison of three weight elicitation methods: 
good, better, and best. Omega 29:553-560. 

125. Bottomley PA, Doyle JR, & Green RH (2000) Testing the Reliability of Weight 
Elicitation Methods: Direct Rating versus Point Allocation. Journal of Marketing 
37(4):508-513. 

 

 




