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1 Introduction   
The trial of urine diversion (UD) toilets at Kinglake in collaboration with YVW takes an 
innovative approach to supporting innovation by investing significantly in social research. As 
socio-technical change requires not only the operation of functional technology but also 
requires supporting changing social habits of practice, ISF is developing a user manual for 
Kinglake residents to inform, instruct and support residents in adopting UDT as an 
alternative sanitation system. 

 
The first component of the social research project is a review of existing local and 
international ‘user manuals’. User manuals are defined as informative and instructional 
material provided by manufacturers on how to manage, operate and maintain their toilet 
system. An overview of existing user manuals is a precursor for developing a Kinglake user 
manual and provides insights and examples of what might be adapted. 

1.1 Process/Method  
In attempting to gain information on ‘user manuals’ ISF has taken a multi-pronged approach 
by contacting both manufacturers of UD systems and practitioners involved in trialling UD. 
 
Manufacturers involved in this review were asked to provide a ‘user manual’ which informs 
customers of appropriate means to managing their toilet and potential problems that may 
arise in using a new system of sanitation. In many cases the manufacturer was unsure of the 
meaning of the term ‘user manual’. We therefore broadly defined ‘user manual’ to include 
information to help users manage, operate and maintain their toilet as well as FAQs on the 
system.  
 
User manuals selected for the review have been produced by the leading manufacturers of 
both UD and waterless toilet manufacturers both internationally and locally. Manufacturers 
that did not provide substantial post-installation information or did not have available 
information on user manuals were omitted from the review.  
 
Toilet manuals included in the review were: 

1. Wostman Ecology AB (urine diversion) 
2. Gustavsberg (urine diversion) 
3. Dubbletten (urine diversion) 
4. Roediger (urine diversion) 
5. Separett (waterless urine diversion) 
6. Clivus Multrum (waterless toilet) 
7. Nature Loo (waterless toilet) 

 
Additionally, user-focussed information was also sought from leading European research 
institutes who have actively engaged in large scale pilots in their own organisations (i.e., 
have firsthand experience of UDTs use). These included: 

1. German Technical Association (GTZ)  
2. Swiss Federal Institute of Aquatic Sciences and Technology (EAWAG) 

1.2 Evaluation Criteria 
The criteria for reviewing manuals relate to the anticipated requirements of Kinglake 
residents as early adopters of UDT. As a radical innovation that is unfamiliar to many 



 

Kinglake mutual learning for social change project – International and national review of user manuals 
for urine diverting toilets                          5 

Australian households user manuals will be critiqued on how appropriate they are for new 
users of UD systems. We reviewed manuals in relation to: 

• The information provided and whether it is appropriate for new users of UDT 

• How engaging the material is in communicating maintenance, operation and 
management issues 

• How accessible the manual is as a quick reference tool for trouble shooting eg. 
length of manual and percentage of text compared to easier to access images and 
graphic representation 

• Whether the manual provides appropriate FAQs for new users 

 

We were also on the lookout for how the manuals presented particular issues we identified 
as necessary to include in the user manuals for Kinglake residents, such as: 

• General use – need for men to urinate sitting, use by children, advice for visitors, 
managing toilet paper 

• Cleaning – what cleaning products to use, how to clean the toilet, dealing with 
contamination of the urine bowl (faeces, blood, vomit etc) 

• Troubleshooting – dealing with blockages, odours 

 

A summary and implications for YVW follows next. Commentaries on the evaluation of 
individual manuals and instructional materials are provided in Sections 3 and 4 respectively.  
The commentaries include web links to materials available electronically. Manuals that were 
only available in hard copy are included as scanned documents in the appendix.  
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2 Summary and Implications for YVW 
The review of international and national user manuals has highlighted a surprising lack of 
consideration by many manufacturers in providing support to end-users in the maintenance, 
management and operation of their new system. It suggests that they had little appreciation 
of UDTs as socio-technical change that required end-users to be informed and supported in 
changing habits of practice, for example, for men to be seated, for the need to use 
biodegradable cleaning products, and routines for managing potential clogging (struvite 
precipitation). 

User manuals that fared better in our evaluation were those that provided graphic 
representation of not only how the system is configured by also how to use, clean and 
maintain the system. Graphics with minimal text provided a quick reference for end-users in 
trouble shooting. 

The majority of manufacturers reviewed did not provide appropriate user friendly 
information/instructional material. In addition, there were some recurring characteristics that 
emerged. 

 
• ‘User manuals’ being used as marketing and promotion tools 
‘User manuals’ have been defined by many manufacturers to mean promotional material 
where the benefits of the system are communicated, generally with reference to decreased 
costs and water consumption and the ecological and environmental benefits of UDT and 
waterless toilets, but little reference to everyday maintenance issues.  
 
Odour management has been highlighted by all manufacturers, but primarily from a 
marketing perspective of correcting perceptions about potential odours associated with UDT 
technology, rather than from a troubleshooting  perspective.  
 
 
• A lack of practical guidance on how to manage, operate and maintain the system. 
A number of suppliers of urine diversion/waterless toilets provided incomplete information for 
users in managing, maintaining and operating their toilets. Several manufacturers mentioned 
in interviews that practical advice on the system was given informally during conversation 
with the customer at the point when the system was being purchased. It suggests an 
assumption that the user will be well informed about the system at the time of purchase and 
that verbal communication between the supplier and customer about the management of the 
toilets will suffice when purchasing the system. Even if true, such an approach fails to 
recognise that the customer receiving the verbal information may not be the person 
maintaining the toilet, or may not recall all of the information after a lapse of time, or that the 
occupants of the house may change in the future. 
 
None of the manufacturers have made reference to issues dealing with taboo issues such as 
menstruating or vomiting. 
 
• Technical focus 
Most manufacturers placed an emphasis on providing detailed engineering drawings of the 
toilet and installation of the system. While the provision of engineering drawings may be 
helpful for owner/builders in installing the new toilet, this is much less relevant for Kinglake 
residents since they are having their UD toilets purchased and installed by YVW.  
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• Historical information  
A small number of manufacturers have provided extensive background information to the 
user on the history UD and benefits not only to individual customers but also the broader 
community, and in some cases reference to global benefits of alternative sanitation systems 
(NatureLoo, Clivus Multrum, Dubbletten). While this will be of interest to Kinglake residents 
the greater concern will be for informing residents on how to use, manage and operate their 
systems while dealing with problems that will arise. 
 
 
The review of user manuals has highlighted the neglect by most manufacturers to consider 
users being introduced to these socio-technical systems, unlike YVW that has recognised 
that this is critical for the process of behavioural change to occur and for the new system to 
be successfully adopted.  
 
It means that material for user manuals would largely need to be ‘invented’ for the Kinglake 
community, and maintained as a ‘live’ resource that can be updated as people share their 
experiences using the UDTs. Hard copy manuals should be user friendly – brief, visual and 
clear – and include the basic information noted in the previous section. Supplementary 
information that may be of interest to some but not all users could be made available 
through the YVW website.  
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3 Review of manuals 
 

3.1 Wostman Ecology AB  - EcoFlush urine separating toilet  
 
www.wostman.se/ecoflusheng.html 
 
There is little practical information on Wostman’s website for informing or instructing end-
users on everyday maintenance and operation of the toilet1. The primary function of the 
website is for promotional purposes in advertising the economic and environmental benefits 
of urine diversion technology eg. reducing 80% water consumption in toilet use.  
The section ‘FAQs’ provides technical information regarding dimensions, appropriate  
connections, urinary drainage, outflow piping and does not offer practical advice for the user 
of the toilet on cleaning, maintenance and operation. On request further information on 
installation requirements are available with graphic representation but there is no other 
practical advice on the operation of the system. 
 
POSITIVE: Visual representation of the water saving benefits of urine diversion is very 
effective and engaging 
NEGATIVE: Lack of practical guidance on trouble shooting, cleaning requirements, dealing 
with odour issues and clogged pipes and the need to change habits of practice in use 
 

3.2 Gustavsberg – wall hung WC with cistern  
www.berger-biotechnik.com/assets/s2dmain.html?http://www.berger-biotechnik.com/  
 
Gustavsberg promotional material informs the user of the ecological and economic benefits 
eg. reduced water consumption, increased capacity of sewage tanks as well as benefits for 
wider society eg. reduced costs of wastewater treatment and potential reuse of urine in 
agriculture (although there is no reference to how to reuse urine) 
 
Functional characteristics, a range of applications, building conditions, plumbing and 
maintenance aspects are all mentioned in the user information available on-line. The need to 
sit to urinate is mentioned as a maintenance issue. Biotechnik have noted that they inform 
customers informally about operational aspects of the system eg. cleaning. On request 
further information on installation is available with photographic representation of the 
installation and pipe maintenance.  
 
POSITIVE: mentions the need to sit to urinate, photographic representation of toilet, 
individual and community benefits mentioned, visual representation of pipe cleaning through 
photographic images 
NEGATIVE: Lack of practical guidance on trouble shooting, cleaning requirements, dealing 
with odour issues and clogged pipes.  

3.3 Dubbletten – Urine Diversion toilet 
www.dubbletten.nu/english-presentation/english-presentation.htm  

                                                 
1 The Wostman website appears to be under development since this review was conducted,  
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Dubbletten provide an on-line and hardcopy manual. The marketing material positions the 
toilet in context of the bathroom suggesting the need to collect toilet paper separately to 
reduce water consumption, specifically referencing the need to changes in habits of practice. 
Seven system configurations of the toilet are provided, from discharging urine directly to the 
sewer to urine separation and composting wastewater on-site.  
 
The site informs users of the nutrient value of urine through scientific analysis and personal 
anecdotes on the development of the toilet. The importance of nutrient recovery is 
legitimised by discussing international regulatory frameworks that support sustainable 
wastewater management. There is a significant amount of information about why urine 
diversion is important supported by scientific research and environmental regulation but less 
information on how to manage, operate and maintain the system. 
 
POSITIVE: supportive documentation to legitimise resource recovery, contextualising the 
toilet in everyday practices eg. suggestion of collecting paper separately, reference to 
children using the toilet 
NEGATIVE: Lack of practical guidance on trouble shooting, cleaning requirements, dealing 
with odour issues and clogged pipes. 
 

3.4 Roediger – NoMix Toilet 
www.roevac.com  
 
Roediger provide technical and instructional drawings on how the mechanism for diverting 
urine is achieved. The need to sit down in order for the toilet to operate effectively is 
emphasised. But the focus is on the technical function of the toilet rather than the socio-
cultural challenges of adopting a new sanitation system.  On request further images on 
installing the toilets are provided. There is not information for the customer on how to 
manage, operate or maintain the system 
 
POSITIVE: mentions the importance of sitting to urinate, well designed instructional 
technical drawings and photographs 
NEGATIVE: Lack of practical guidance on trouble shooting, cleaning requirements, dealing 
with odour issues and clogged pipes. 
  

3.5 Separett – Villa (waterless urine diversion) 
www.separett.com 
 
Separett provides graphic representation of a closed loop nutrient cycle which is encouraged 
through the use of their toilet. There is a very concise explanation and photographic 
representation of how each component of the system functions, including ventilation, urine 
separation and the use of composting bins. Separett also provides additional attachment 
and information about children using the toilet. 
 
There are detailed engineering drawings of the toilet and the ventilation system as well as an 
explanation of why the toilet remains odour free. Storage and composting is visually 
explained through 4 simple images with accompanying text. Regulatory approvals and 
standards included to legitimise the system. 
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POSITIVE: The use of stylised images to inform the operational process, photographic 
images to toilet itself to help users identify necessary components, 50% of the brochure is 
made of images, photographs and engineering drawings, highlighted bullets points and text 
differentiation. Large proportion of space dealt with ventilation and odour control 
NEGATIVE: A FAQs section would be useful for end-users 
 

3.6 Clivus Multrum   
www.clivusmultrum.com.au/faq.html  
 
Clivus Multrum provides a comprehensive overview of the system and its benefits. 
Questions about odour management, cleaning products and processes, energy efficiency, 
financial cost and reusing the end product are clearly answered. Graphic images of where 
the systems have been installed are included. 
 
Technical drawings and visual representation of how the system in installed and waste is 
composted provides a system wide explanation for customers purchasing the system.  
 
POSITIVE: A thorough FAQs section includes trouble shooting, the process of composting 
and waste management is thoroughly explained 
NEGATIVE: 13 page document may be too large for quick reference to problems, there isn’t 
easy access to information that provides quick ‘tricks and tips’. The manual is specifically 
designed for customers considering purchasing the system rather than a customers with a 
system already installed which will require more concise trouble shooting material 
 

3.7 Nature Loo  
www.ecoflo.net.au  
This 16 page document focuses on promoting the system by highlighting water and cost 
savings, alignment to Australian standards certification and Nature Loos superiority in odour 
management. This material is more of a catalogue than user manual with majority of 
information dealing with the availability of multiple toilets models. On request Nature Loo has 
highlighted that further operational and maintenance material is only available after 
purchase. Nature Loo therefore does not provide open source information on managing their 
waterless toilets.  
 
Nature Loos promotional material includes testimonials by users that provide positive 
experiences of the system but little information on the challenges of installing a waterless 
toilet eg. cleaning, trouble shooting etc. 
 
POSITIVE: Photographs of the whole system including toilets and composting chambers  
NEGATIVE: 16 page document with too much text to be used as a quick reference user 
manual, lack of practical guidance on trouble shooting, cleaning requirements etc., 
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4 Review of instructional material 
Promotional material from the leading research institutes working on UD, the German 
Technical Association (GTZ) and the Swiss Federal Institute of Aquatic Sciences and 
Technology (EAWAG) have been included in this review as both institutes have developed 
particular approaches to engaging end-users in trailing and adopting UDT through 
experiential learning. 
 

4.1 Technology Review: Urine Diversion components 
http://www.gtz.de/en/themen/umwelt-infrastruktur/wasser/29856.htm 
 
The technical review is an overview of urine diversion components such as waterless 
urinals, urine diversion toilets, and urine storage and reuse systems. This 30 page document 
is a review of every aspect of UD from the source (toilet) to reuse (field). The technical report 
is available in both a hard and soft copy and while it is a comprehensive review of UD 
components, it does not provide easy access to information for end-users on everyday 
aspects of managing their systems. While the report has been suggested by GTZ as an 
appropriate user manual, much of the material is focused on installing UD in the developing 
world which may be inappropriate for Kinglake residents. 
 
POSITIVE: Well laid out comprehensive report on every aspect of UD, photographic 
representation of  UDT 
NEGATIVE: Long 30- page document with focus on issues related to developing countries 
and extensive reference to urine diversion dehydration systems rather than UD flushing 
systems.  
 

4.2 Interactive web-tool by Novaquatis - Switzerland 
    http://www.novaquatis.eawag.ch/tool/index_EN   
 
The interactive tool by Novaquatis relates specifically to the NoMix project piloted at EAWAG 
in Switzerland. The interactive tool is a valuable source of information for end-users, in 
particular the FAQs page which answers many of the questions that end-users may ask 
about UD, including odour management, issues related to cleaning, changing habits of 
practice, managing the use of toilet paper etc. The web tool navigates a range of different 
research areas of the UD system including human waste, collection and storage and reuse 
of urine in agriculture, therefore much of the information that relates specifically to the use of 
UD in households is spread out throughout the website.  
 
While a web based tool may not be the most appropriate means of communicating for 
everyone, it does offer a comprehensive overview of UD. The layout and use of animation is 
engaging for viewers  
 
POSITIVE: Well organised web based tool that offers comprehensive information on UD, 
animated areas of interest are engaging for the viewer, FAQs are directly related to 
questions end-users would ask 
NEGATIVE: Web based material may not be accessible for everyone at Kinglake, research 
strands that may not be of interest to householders requiring specific practical guidance. 
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5 APPENDIX 
Additional Gustavsberg maintenance material obtained from the distributor, and EcoFlo 
manual. 
All other materials are available online and in the public domain. 
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1 The ISF pre-pilot trial does not include storage tanks, but will include urine sampling prior to discharge to sewer. Once the sampling 
device is in place we will seek approval under ‘NSW performance based compliance’ for installation of a product without Watermark 
approval. (The main pilot project will most likely include storage tanks for the planned agricultural trials with urine) 
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4 The Wostman manual describes this ‘under the toilet’ configuration in the text as the recommended installation, but ambiguously 
shows illustrations of only the alternative ‘behind the toilet’ urine pipe installation which utilises the bend in the hose as the water trap. 
They sell a water trap for ‘under the toilet’ configuration as a separate part that is not shipped with the standard order. 
 
5 One Kinglake resident identified this as an issue in the interviews, see Appendix 1. 
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6 Users were asked to press flush button for 1 second for this survey. 
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7 The statement in the Wostman documentation: “Since the urine requires very little water to wash away, EcoFlush uses as little as 0,2 
litre when flushing in the urine bowl” probably refers to the volume flowing into the urine outlet, although this was previously mis-
interpreted as a specification of a half-flush volume of 0.2 l.  
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The ‘Grand Opening’ celebration outside the ISF women’s toilet block on 28th July 
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                MEN CAN SIT OR S T AND T O PEE 

Oh yeah...it helps if 
blokes sit down to pee 
...so you’re not splashin’ 
all over the place, but of
course stand up if you
have to! 

      URINE DIVERSION USER MANUAL 

The  urine pipe will get  
blocked if you put paper  
or other stu f f in the front,  
so make sure you put the  
paper in the back of the  
toilet. 

PLACE YOUR P APER IN THE BACK 

EVE RYD AY PRACTICES  

SIT BACK ON THE SE A T Don’t perch on the front  
of your dunny like an  
ol ’  budgie! Sit back on  
the  seat so you don’t  
cause a mess...  

‘Kenny’ used with permission from Thunberbox Films - captions provided by the Institute of Sustainable Futures, UTS



ROUTINE TOILET CLEANING 

Use a small brush for the urine hole

PIPE MAINTENANCE EVERY TWO MONTHS 

(Citric acid is available from the baking section of the supermarket)

   1 Litre
hot water3 tablespoons of citric

        acid powder

leave in the urine 
pipe for 2 hrs or
overnight

CLEAN WITH BIODEGRADABLE PRODUCTS

Regular maintenance keeps 
your dunny flowing smooth 
and you wouldn’t want it any 
other way, would ya?   EVERY TWO MONTHS:

  1. Dissolve 3 tablespoons of citric acid powder 
       in 1 litre of hot water from the tap (not boiling)
    2. Pour mixture into the urine hole (don’t flush)
    3. Leave soaking for two hours or overnight
    4. After soaking, flush urine pipe with 1 litre of 
       hot water 

      URINE DIVERSION USER MANUAL

The urine pipe needs flushing to reduce build up of urine crystals, if you don’t flush the pipe every couple of 
                                         months urine could build up and block the pipework.



CONTACT NUMBERS 
Emergencies and Faults  
Ph: 13 27 62 

FAQs 

TROUBLE SHOOTING 

What sort of toilet paper should I use? 
You can use any kind of toilet paper but try not to use excessive amounts. Urine diversion toilets in  
some countries are installed with a separate bin to collect toilet paper. While we don’t expect you to  
separate your paper it’s good to be aware that the toilet flushes best with less paper. 

What are the advantages of urine diversion toilets over normal toilets? 
By separating the urine in the toilet and limiting the nutrients going into the septic system, it is much  
easier and cheaper to manage the rest of the wastewater.  

The added benefit is that urine can be used for crop production because it has all the necessary  
nutrients, including phosphorous, nitrogen and potassium in the right ratios.  

What will happen with our urine? 
Once the urine is collected it will be trialed at a local turf farm where it will be tested as a potential  
fertiliser. 

Urine is flowing slowly down the urine hole, what should I do? 
If urine is flowing slowly down the urine hole it may be due to a blockage in the urine pipe (eg. paper,  
faeces, hair) or build up of waste on the inside of the urine pipe.  

Use biodegradable cleaners and the small brush provided to clean the urine pipe. If urine is still flowly  
slowly the manufacturer recommends using a solution of caustic soda and allowing it to soak overnight  
(or at least 2 hours). Caustic soda is usually available in the cleaning products section of supermarkets.  
Please note that caustic soda is highly corrosive on the skin and clothing so extreme care  
should be taken – always wear protective gloves and eye glasses/goggles. Follow the instructions  
on the package to make a solution in a plastic container (the solution will dissolve aluminium containers 
and can burst a glass vessel as the solution heats up when dissolved).  
 
 
 
  

 

How do I know whether the urine tank is full? 
The tank will be checked by YVW regularly to determine when your tank is full and when it should be  
collected. You won’t need to check the tank yourself.

What if someone is sick and needs to vomit? Where should they go? 
It is ok to vomit in the back section of the toilet which will flow to the septic tank. It is important to try  
and avoid any solids getting in the urine section so the pipe doesn’t get blocked or the urine get  
contaminated. If possible, it might be best to vomit in a bucket and then carefully empty it down the  
back section of the toilet. 
 
   
 
 

 

 



1. PLACE YOUR PAPER IN THE BACK 2. SIT BACK ON THE SEAT

Oh yeah...it helps if 
blokes sit down to pee 
...so you’re not splashin’ 
all over the place, but of
course stand up if you
have to! 

4. CLEAN WITH BIODEGRADABLE PRODUCTS3. MEN CAN SIT OR STAND TO PEE

seinnud noisrevid eniru ruoy gnisu rof selur nedloG

‘Kenny’ used with permission from Thunderbox Films - captions by the Institute of Sustainable Futures, UTS

Don’t perch on the front 
of your dunny like an 
ol’ budgie! Sit back on the  
seat so you don’t cause 
a mess... The  urine pipe will get 

blocked if you put paper 
in the front, so make sure 
you put the paper in the 
back of the toilet
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• uncover motivations as they influence behaviours at later stages;  
• explore existing knowledge, practices, and expectations prior to installation;  
• prepare and support residents for something they haven’t experienced before, 

and for likely problems; and, 
• identify preferred communication and learning modes so engagement 

materials can be appropriately targeted.  
,
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2#":#2(%+&',+&,(7#,-%)K%*%(B,+8,(7#,'B'(#0,%&,"#3)"1,(+,#-#"B1)B,7)K%(',+8,
2"):(%:#@,=7%*#,(7#,'#:+&1,"+5&1,+8,%&(#"-%#.',"#%&8+":#1,0)&B,+8,(7#,%''5#',
K"+537(,52,%&,(7#,2%*+(,2"#$%&'()**)(%+&,%&(#"-%#.'G,'+0#,&#.,(7#0#',)*'+,
#0#"3#1G,'5:7,)',2+'%(%-#,:+00#&(',+&,OCA',8"+0,):(5)*,5'#"'G,&#3)(%-#,
-%#.',K)'#1,+&,7#)"')BG,)&1,.7#(7#",(7#"#,.)',)&B,&##1,8+",(7#,3"#B.)(#",
'B'(#0'@,,



 

!"#$
Analysis of pilot pre-installation interviews 

!"#$%&'#"(!(#

!"#$%&%'(")*+,-#".(/%+'-*0"+&*1%$+/*1"#2%'-/($$(/%+'*%'/#".%#3-*3%/4*
1("/%5%1('/-*%'*/4#*6"%'#*7%.#"/%'8*/"%($*%'*9%'8$(:#*

*
$
%&$'()*$+,-.)/)&0,1$0&0.1*)*$2-$,-+3,'$3&$*3/-$)**4-*$'(0'$/01$5-$4*-64.$63,$789:*$+.0&&)&;<$=(-*-$,-.0'-$'3$

• >3')?0')3&*$63,$0;,--)&;$'3$5-$+0,'$36$'(-$@A$',)0.$
• %**4-*$36$B3&B-,&$'3$'(-$)&'-,?)-2-C$(34*-(3.C*D+-,*3&*$
• E3/-$*4;;-*')3&*$'3$789$6,3/$)&'-,?)-2--*$

$

>3')?0')3&*$$$

%'$20*$F4)'-$C)66)B4.'$63,$+0,')B)+0&'*$'3$*--$'(-$@A$'3).-'$0*$0$*-+0,0'-$',)0.$2)'()&$'(-$G)&;.0H-$*-2-,0;-$
+,3I-B'$J$'(-1$*02$)'$0*$0&$)&'-;,0'-C$+0BH0;-$36$'(-$E=KLDE=KM$*1*'-/N$;,-120'-,$*1*'-/$0&C$@A=*<$$

! 9(-&$0*H-C$0534'$/3')?0')3&*$63,$5-)&;$+0,'$36$'(-$;<*/"%($N$/0&1$0&*2-,*$2-,-$!"#$%&'(()*#!$+*,-*.!#/*
#/$*0123*4)4#$5N$*4B($0*O$
• %'$20*$+0,'$36$'(-$P+0BH0;-:$J$@A$20*&:'$B(3*-&$C-.)5-,0'-.1$51$+0,')B)+0&'*$

Q9(-&$134:,-$',1)&;$'3$C3$)'$)&$*4B($0$(4,,1$'33$%$;4-**$54'$3H01$1-*$B33.N$*-+')B$1-*<$!.3&;$2)'($'(-$*-+')B$
B0/-$35?)34*.1$'(-$'3).-'$0&C$;,-1$20'-,<R$

Q=(0'$I4*'$B0/-$2)'($'(-$+0BH0;-$"$'(-$4,)&-$C)?-,')&;$'()&;<$%$C)C&:'$*3,'$36$"$%$20*&:'$.33H)&;$63,$0$4,)&-$
C)?-,')&;<R$$

Q'(-$4,)&-$*-+0,0'3,$'3).-'$%$3&.1$,-0..1$*02$0'$'(-$)&63,/0')3&$*-**)3&<$=(0'S*N$H)&C$36N$.)H-N$3(N$2-..N$'(0'S*$
4&4*40.<$TH01N$1-0(N$2(0'-?-,N$I4*'$+4'$4+$2)'($)'<$734$H&32N$'(0'S*$6)&-U$E3$'(0'$C)C&S'$*-..$)'<$%'$20*$I4*'$.)H-N$
3H01N$'(0'S*$6)&-V$'(0'S*$2(0'$134$;-'$'3$C3$)'<R$

• W-.'$'(-1$(0C$&3$B(3)B-$06'-,$'(-$54*($6),-*$$
QU'(-&$'(-$6),-*$B0/-$0&C$/1$'0&H$20*$'0H-&N$54'$)'$20*&:'$*4++3*-C$'3$5-N$*3$%:?-$;3'$&3$B(3)B-$54'$'3$;3$
2)'($'(-$6,--$3&-N$5-B04*-$%$B0&:'$0663,C$'3$+4'$3&-$)&<R$$

• %6$'(-1$C)C&:'$0BB-+'$)'$&32N$0'$&3$B3*'N$'(-1$234.C$5-$,-F4),-C$'3$+01$63,$)'$.0'-,$
QU)6$%$C)C&S'$;3$0(-0C$2)'($)'$X&32YN$6)?-N$'-&$1-0,*$C32&$'(-$',0BH$'(-1SC$+,3505.1$/0H-$X)'Y$B3/+4.*3,1N$/0H-$
/-$+4'$0$',-0'/-&'$+.0&'$)&<$$=(-1S,-$&3'$B(-0+<$$=(-1S,-$+,3505.1$#Z$3,$#[$'(34*0&C$C3..0,*$63,$0$',-0'/-&'$
+.0&'<$U$$E3$)&*'-0C$36$5-)&;$B04;('$'(0'$201N$%$20*$(0++1$'3$;3$3H01N$)6$134:,-$0,-$2)..)&;$'3$*+-&C$'(-$/3&-1N$
;)?-$/-$'(-$;,-1$20'-,$*1*'-/N$'(-$4,)&-$'0&H$"$)'S*$(-,-$3,$'(-,-$'3$/-<R$$$

• L,-?)34*$*-+')B$20*$0$(0**.-D&3'$23,H)&;$+,3+-,.1D&--C-C$,-+.0B-/-&'$0&1201$
Q%$20*$I4*'$.33H)&;$63,$0$*1*'-/$'(0'$*'3++-C$/-$C);;)&;$4+$'(0'$+)'$-?-,1$B34+.-$36$/3&'(*<R$

! =(-$$67"75!6*!"6$"#!8$$(0*$5--&$0$/0I3,$60B'3,$$
QE3$/3&-1$20*$'(-$/0)&$,-0*3&$'(0'$%$B34.C&:'$0663,C$'3$+4'$)&$0$',-0'/-&'$+.0&'$/1*-.6<R$

Q!.*3$'(-$5-&-6)'*$'(-1$366-,-C$)&$'(0'$'(-1$234.C$)&*'0..$)'$6,--R$

! E3/-$6-.'$'(-$366-,$5'9$4*#/$*&$:,!(+!"%*-&76$44*$'4!$&$
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Q%$(3&-*'.1$'()&H$'(0'$0$.3'$36$+-3+.-$*)&B-$'(-$54*(6),-*$(0?-$I4*'$'0H-&$)'$3&$5-B04*-$)':*$0&3'(-,$+,35.-/$
'(-1$C3&:'$(0?-$'3$23,,1$0534'<$70,,0$80..-1$)*$'0H)&;$B0,-$36$)'<R$

Q%':*$I4*'$0&3'(-,$'()&;$0.3&;$'(0'$,-54).C)&;$+,3B-**$'(34;($'(0'$%$'()&H$)'$I4*'$0..$I4*'$6.32-C$,-0..1UR$

! =(-,-$0,-$;-&-,0..1$/!%/$$;-$6#'#!7"4*':7,#*#/$*%77+*-$&<7&5'"6$*7<*#/$*4$.$&'%$*4)4#$5*,"+$&*=>?$
Q5-B04*-$)'S*$0$+,3I-B'N$134$H&32N$'(-1S,-$;3)&;$'3$/3&)'3,$)'<$=(-1$20&'$)'$'3$23,H$*3$)'S*$;3)&;$'3$5-N$
+,3505.1N$5-''-,$\'(0&]$)6$134S,-$C3)&;$)'$134,*-.6$SB04*-$'(-1S,-$.33H)&;$'3$H--+$)'$23,H)&;$+,3+-,.1$63,$'(-$6),*'$
6-2$1-0,*$'(-&$)'S..$23,H$34'<R$

! 2"8!&7"5$"#'(*67"6$&"$0,34&C$60).)&;$*1*'-/*$20*$'(-$/0)&$/3')?-$63,$3&-$+-,*3&N$2().-$3'(-,*$&3'-C$
)'$0*$3&-$36$'(-$5-&-6)'*<$

QL,3505.1$-&?),3&/-&'0.$/3,-$'(0&$0&1'()&;<$$%$0/$&3'$0$;,--&)-$0*$)&$%$234.C&:'$')-$/1*-.6$'3$0$',--$3,$(4;$0$
',--<$$<<<$$^4'$%$'()&H$)'$20*$/3,-$-&?),3&/-&'0.$'(0&$0&1'()&;<$$<<<$9(-,-$%$0/$)&$'32&N$2(-,-$'(-$B0'B(/-&'$
0,-0$"'(-$*0/-$0*$'()*$5.3BHN$'()*$5.3BH$)*$'(-$B0'B(/-&'$0,-0N$63,$>-.534,&-:*$/0)&$20'-,$*4++.1<$$734$H&32$
134$(-0,$0534'$'(-$.-0B()&;$'(0':*$;3)&;$3&$34'$36$*01$_)B(/3&C$0&C$`02'(3,&$36$3.C$*-+')B$*1*'-/*$'(0'$0,-$
.-0B()&;$)&'3$'(-$70,,0$_)?-,$0&C$'(0':*$2(1$)':*$0$5,32&$,)?-,U$=(-,-$0,-$3BB0*)3&*$2(-,-$'(-,-:*$5--&$0$
B.4*'-,$36$C-0C$6)*($)&$'(-$,)?-,$0&C$'(-1:?-$.)&H-C$)'$50BH$'3$3.C$*-2-,$*1*'-/*<$$!.'(34;($2-$C3&:'$(0?-$'(-$
+3+4.0')3&$.)H-$)&&-,$>-.534,&-N$2-:?-$*')..$;3'$'(-$*0/-$-&?),3&/-&'0.$60B'3,$'(0'$B34.C$3BB4,<R$

$

!'$.-0*'$'23$+-3+.-$0++-0,$'3$5-$4&C-,$'(-$!5-&$44!7"*#/'#*#/$*$<<(,$"#*4$.$&*!4*'*67"8$"#!7"'(*4$.$&$'(0'$
'0H-*$-?-,1'()&;N$2()B($20*$0&3'(-,$5-&-6)'$'(-1$*02$J$63,$-a0/+.-O$

$Q9(0'$(0++-&*$2)'($'(-$'0&H*$0&C$2(0'$(0++-&*$'3$2(-,-$134S?-$;3'$'3$B3/-$)&$0&C$'0H-$'(-/$34'N$'(-$*0/-$0*$
2(0'$(0++-&*$2(-&$134S?-$B3/-$)&$0&C$+4'$'(-/$)&<$$XUY$
&32$'(-1S,-$+4'')&;$0&3'(-,$5);$'0&H$)&$'(-$;,34&C$2()B($2(-&$'(-$'()&;$B3/-*$C32&$'(-$*',--'N$'(0'$23&S'$5-$
&--C-C<$$
XUY$0$+3*)')?-$)*$'(-$60B'$'(0'$'(-1S,-$'0H)&;$)'$0..$0201<$$%'S*$&3'$;3)&;$)&'3$'(-$;,34&C$0,34&C$134,$5.3BH$0&1/3,-N$
*3$'0H)&;$)'$0201$'3$(0?-$)'$)&'3$0$*-2-,0;-$',-0'/-&'$+.0&'$*3/-2(-,-N$0$(4;-$5);$3&-<R$

Q9-$20&'-C$'(-$2(3.-$*1*'-/$)'*-.6N$134$H&32N$2)'($'(-$;,-1$20'-,$*1*'-/N$,-B1B.-C$20'-,N$0..$'(0'$*3,'$36$'()&;$
0&C$)'$I4*'$*34&C-C$5-''-,$'(0'$2-$2-,-$;3)&;$'3$(0?-$/0)&$*-+')B$)&*'-0C$36N$134$H&32N$I4*'$34'$'(-$50BH10,C<$E3$
1-0(N$2-$2-,-$0..$63,$)'<$U$E3$1-0(N$2-$I4*'$C)C&S'$20&'$'3$(0?-$'3$C-0.$2)'($*--+0;-$)&$'(-$50BH10,C$+,-''1$/4B(<$
9-$I4*'$20&'-C$)'$.)H-$)'SC$5-$3&$'32&$*-+')B*UR<$$$$

$

$

%**4-*$36$B3&B-,&$

! E-?-,0.$7-$&'#!7"'(@!"4#'(('#!7"*-&7:($54$2-,-$&3'-C$51$'(-$'23$(34*-(3.C*$0.,-0C1$4*)&;$@A=*$
• TC34,$

QE3$&32$'(0'$'(0'$'0&H$"$'(-$4,)&-$'0&H$)*$6)..)&;N$134$C3&:'$(0?-$'(0'$5-'2--&$'(-$0),$0&C$'(-$*+0B-<$7-*N$%$
(0?-&:'$&3')B-C$)'$0*$/4B($&32<$%$'()&H$)'$20*$I4*'$'(-$6),*'$2--H<R$

• b32$6.4*($?3.4/-$
Q%6$134$+4*($'()*$3&-N$+,3505.1$'23$*-B3&C*$0&C$)':*$*'3++-C<$%':*$-/+'1$0&C$)'$C3-*&:'$'0H-$'(0'$.3&;$'3$6)..<$7-*$
/015-$)'$)*&:'$4*)&;$'(-$64..$0/34&'$36$.)',-*<$b)H-$+,-**)&;$'(-$(0.6$6.4*($%$I4*'$C3&:'$',1$)'$0&1/3,-$5-B04*-$)'$
C3-*&:'$(0?-$-&34;($20'-,$B3/-$34'$3,$0&1'()&;$*3$%$I4*'$C3$'(-$64..$6.4*(R$



 

!"c$
Analysis of pilot pre-installation interviews 

• b32$20'-,$+,-**4,-$
Q)':*$I4*'$',)BH.)&;$)&$*3$%:/$23&C-,)&;$2(-'(-,$3&B-$'(0'$3&-:*$&3'$64&B')3&)&;$0&C$)'$;3-*$'3$'(-$&3,/0.$3&-<R$

• T?-,6.32$36$4,)&-$532.$
Q7-*$5-B04*-$'(-$4,)&-$3&-$)*$C,1V$'(-,-:*$&-?-,$0&1$20'-,$)&$'(-,-$*3$2(0'$)'$50*)B0..1$C3-*$)*$)'$B3/-*$C32&$
0&C$6)..*$'(0'$4+$6),*'$2)'($20'-,$0&C$'(-&$3?-,6.32*$)&'3$'(0'$'3$;-'$,)C$36$'(-$3'(-,<$=(0':*$2(1$)':*$+,3505.1$
&3'$;3)&;$0201<$W34,$')/-*$%$(0C$'3$6.4*($'(-$'3).-'$.0*'$&);('<$E3$)&*'-0C$36$3?-,6.32)&;$)'$B3/-*$50BH$4+<R$

Qb)H-$2(-&$134$6.4*($'(-$5);$6.4*($)'$0..$I4*'$;3-*$)&'3$134,$*-+')B$54'$1-*<7-*$)'$20*$0B'40..1$6.4*()&;$0&C$;3)&;$
3?-,$)&'3$'(-$3'(-,$+0,'<R$

• L0+-,$5.3BH0;-*$
Q)':*$;3'$5.3BH-C$F4)'-$0$6-2$')/-*<$7-*$%$534;('$0$+0BH-'$36$*H-2-,*$*3$%$B0&$;-'$C32&$'(-$(3.-<$%$.)H-$'(-$
*1*'-/$54'$%$C3&:'$.)H-$'(-$'3).-'<$%$(0'-$;3)&;$'3$'(-$'3).-'$'3$'-..$134$'(-$',4'(<$T($&3$)':*$;3)&;$'3$;-'$5.3BH-C$
0;0)&<$`-,-$2-$;3<$734$C3&:'$20&'$'3$5-$+4'')&;$134,$(0&C$0&12(-,-$&-0,$'(-$'3).-'$134$H&32$2(0'$%$/-0&dR$

• L4/+*$63,$;,-120'-,$&3'$23,H)&;$
Q%$0B'40..1$,0&$34'$36$20'-,$.0*'$2--H$*3$'(-$0B'40.$+4/+$20*&:'$23,H)&;<$e3$36$'(-$0B'40.$'0&H$0&C$%$B34.C&:'$
6.4*($'(-$'3).-'<$9-:,-$?),'40..1$4*)&;$34,$6,-*($20'-,$'3$6.4*($'(-$'3).-'$2()B($)':*$&3'$*4++3*-C$'3$5-$.)H-$'(0'<$
9-$234.C&:'$(0?-$H&32&$4&.-**$2-$,0&$34'$36$20'-,<R$

$$

! =(-$#.7*5$"*,4!"%*#/$*#7!($#4$(0C$*3/-$)**4-*$2)'($(05)'*$36$+,0B')B-$
Q7-*$'(0':*$2(0'$%$*01$134:?-$;3'$'3$B(0&;-$134,$(05)'*$54'$%$C3&:'$.)H-$'(-$)C-0$36$'(0'$5-B04*-$)6$134$C3&:'$C3$
)'$+,3+-,.1$134:,-$'34B()&;$)'<R$

Q7-*$0&C$I4*'$4*)&;$'(-$'3).-'<$%$C3&:'$.)H-$)'<$%:C$,0'(-,$0$&3,/0.$3&-<$U$^4'$-?-,1$')/-$%$;3$'3$'(-$'3).-'N$%$(0?-$
+,35.-/*$2)'($'(-$'3).-'U<1-*$)':*$0$;,-0'$)C-0$54'$)'$I4*'$C3-*&:'$23,H$63,$/-<$=(-1$*01$3($2(1$0&C$%$*01$2-..$
20)'$4&').$134$;-'$3&-$0&C$134:..$-)'(-,$"$)':..$23,H$2-..$63,$134$3,$)'$23&:'<$%$C3&:'$H&32<$%'$C3-*&:'$23,H$2-..$63,$
/-<$%:/$'(-$3&.1$3&-$34'$36$634,$36$4*$(-,-V$*3$3&-$34'$36$634,<$XUY$%:?-$',)-C$.3'*$36$C)66-,-&'$201*<$%$*')..$B0&:'$
;-'$)'$,);('<$%$C3&:'$H&32<$%:..$5-$(3&-*'V$%:?-$',)-C$-?-,1'()&;U$>);('$;-'$0$.)''.-$+3,'"0"+3''1$34'*)C-<$7-*$54'$)6$
%:/$'(-$3&.1$3&-$'(0':*$(0C$'(0'$+,35.-/$0&C$%:?-$',)-C$-?-,1'()&;V$%:?-$',)-C$B3?-,)&;$4+$'(0'$6,3&'$(3.-$0&C$
C3)&;$'()*$0&C$C3)&;$'(0'$0&C$-)'(-,$201$134$I4*'$5.3BH$)'V$)':*$0*$*)/+.-$0*$'(0'$2(-'(-,$)':*$'3).-'$+0+-,$3,$
*3/-'()&;$-.*-<$734$I4*'$5.3BH<R$

! T&-$/0.-$4*-,$C)C&:'$.)H-$'(-$4!A$*'"+*4/'-$*7<*#/$*#7!($#$
Q%$C3&:'$H&32$)6$)':*$I4*'$/1$54/$3,$2(0'$)'$)*<$%$I4*'$C3&:'$.)H-$"$)'$/0H-*$)'$(0,C-,$'3$;3$'3$'(-$'3).-'$,-0..1<$%':*$
.)H-$3($;--f<$XUY$/015-$2(-,-?-,$'(-1:,-$/0C-$)&$E2-C-&$3,$*3/-'()&;N$'(-1:,-$C)66-,-&'$*(0+-*$3,$
*3/-'()&;N$%$C3&:'$H&32<$XUY7$34$/4*'$5-$0.,);('$)6$134:?-$;3'$0$*/0..$54/$,-0..1V$%$C3&:'$H&32<$%$I4*'$B0&:'$4*-$
)'<$%$C3&:'$H&32<R$

$

%&$0CC)')3&$'3$'(-$+,35.-/*$0B'40..1$-a+-,)-&B-CN$053?-N$'(-,-$2-,-$/0&1$F4-*')3&*$0&C$0&')B)+0'-C$
B3&B-,&*$0534'$'(-$*1*'-/*$

! B!<<!6,(#!$4*<7&*5$"*/'8!"%*#7*4!#*+7."$
Q)'$*--/*$'3$/-$.)H-$'(-1:,-$',1)&;$'3$/0H-$5.3H-*$*)'$C32&$'3$+--U5-B04*-$)'$(0*$'3$;3$)&$'(-$6,3&'$*-B')3&<$U$
734$',1$;-'')&;$4+$0'$'23$3:B.3BH$)&$'(-$/3,&)&;$2)'($0$53&-,$0&C$\.04;('-,]$0&C$',1)&;$'3$+--$)&$'(-$6),*'$
+3,')3&$36$)'<$$734$H&32N$134:C$5-$*&0++)&;$134,$3.C$6-..0$366$\.04;('-,]<$%':*$0$60B'<$%':*$64&&1N$54'$)':*$0$60B'<$$%&$
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60B'$2(-&$%$6),*'$*02$)'$%$'(34;('N$&3N$&3N$'(0':*$&3'$;3)&;$'3$23,H<$$!&C$-?-&$)6$134$*)'$C32&N$%$/-0&$)':*$*')..$
;3)&;$'3$;3$34'$)&$'(-$0),N$134$(0?-$'3$(0?-$*3/-$*+0B-N$134$H&32$\.04;('-,]<$$%$C3&:'$/-0&$'3$5-$,4C-N$54'$
'(0':*$0$60B'<$$734$H&32N$*3$'(0':*$2(1N$%:?-$5--&$'3.C$'(-,-:*$;3)&;$'3$5-$0$.3'$36$.-/3&$',--*<$K?-,153C1:*$
;3)&;$'3$(0?-$(0.6$0$C3f-&$.-/3&$',--*$)&$'(-),$50BH10,C$0&C$'(-1:..$5-$;3)&;$34'$0&C$+)CC.)&;$3&$'(-/<R$

! g3&B-,&*$6,3/$(-0,*01$0534'$6($'"!"%*#/$*#7!($#4$
Q`-$*0)C$'(-1S,-$&3'$'(0'$;33C$'3$B.-0&$34'$2(-&$134$C3$0$&4/5-,$'23*<$$U$`-$,-BH3&*$(-$(0*$'3$B.-0&$34'$'(-$
4,)&-$U$3,$*3/-'()&;$-?-,1$&32$0&C$'(-&$2)'($*H-2-,*$3,$*3/-'()&;<$Q$$

! E-?-,0.$+-3+.-$(0C$B3&B-,&*$0,34&C$'(-$5'!"#$"'"6$*7<*#/$*,&!"$*#'"94$
• >3&)'3,)&;$'0&H$.-?-.$

Q9-..N$2(-&$+-3+.-$B3/-$'(-1$(0C$'0.H-C$0534'$*/0,'$/-'-,*$'(-*-$C01*$2(-,-$&3"3&-$(0*$'3$-?-,$B3/-$)&$
0&C$,-0C$134,$/-'-,<$`32$C3$2-$H&32$2(-&$)'S*$64..$0&C$(32$36'-&$'(-1$B3/-$0&C$+4/+$)'$34'<R$

• L,3B-**$63,$4,)&-$B3..-B')3&$
Qb)H-$2(-&$'(0':*$64..$)6$'(-1$I4*'$63,;-'$0534'$4*$5-B04*-$2-$2-,-$0$5)'$-0,.1N$2(0'$(0++-&*dR$

Q9(-&$0,-$'(-1$+.0&&)&;$3&$B3..-B')&;$'(-$4,)&-N$C3$%$(0?-$'3$5-$(3/-dR$

• %**4-*$2)'($',4BH*$B3/)&;$'3$-/+'1$'0&H*$
Q%':*$TG$63,$'(-$',4BH*$'3$B3/-$&32$2-$C3&:'$(0?-$0&13&-$.)?)&;$&-a'$C33,$'3$4*$1-'$54'$)6$'(-1$*-..$0&C$54).C$0$
(34*-$'(-,-N$'(-,-:..$5-$&3$;0+$5-'2--&$(34*-*$'3$;-'$0$',4BH$'(,34;(<$!&C$'(-1$20&'$'3$;-'$0$',4BH$(-,-$)&$
2)&'-,d$=(-1:..$;-'$53;;-C<$9(0':*$;3)&;$'3$(0++-&$'3$34,$.0&C*B0+)&;N$2)'($',4BH*$/3?)&;$'(,34;($'(-,-$0..$
'(-$')/-dR$

Q9-..N$134$H&32N$134,$+,3+-,'1N$)'S*$+,)?0'-$+,3+-,'1N$*3$2-S,-$*3,'$36$.-'')&;$"$%$/-0&$%$(0?-&:'$;3'$&3'()&;$'3$
()C-<$$%S/$&3'$23,,)-CN$54'$)'S*$I4*'$'(-$60B'$'(0'$*3/-$+-3+.-$"$134$H&32N$134$3+-&$134,$(34*-$4+$0&C$134S?-$
;3'$'3$(0?-$0$',4BH$B3/-$C32&$134,$C,)?-201$-?-,1$'(,--$/3&'(*<$U$
$
Qe32$)6$%$20&'-C$'3$(0?-$0$*)a$633'$();($6,3&'$6-&B-$2)'($0$B34+.-$36$M-,/0&$E(-+(-,C*$,4&&)&;$0,34&CN$2(0'$
C3$'(-1$C3$'(-&$)6$%S/$&3'$(3/-d$U$%$/);('$+4'$0$6-&B-$)&N$0$;0'-N$0&C$(0?-$0$C3;$0&C$+4'$0$6-&B-$4+$'(-,-<$$A3$
%$(0?-$'3$5-$(3/-$'3$.-'$'()*$',4BH$50BH$C32&$'(-$C,)?-201dR$

Q%6$'(-1S,-$B3/)&;$)&$'3$+)BH$4+$'()*$4,)&-N$(32$0,-$'(-1$;3)&;$'3$C3$)'d$$%6$'(-1$0,-$;3)&;$'3$(0?-$0$5);$',4BHN$C3$
'(-1$-a+-B'$'(0'$5);$',4BH$'3$5-$50BH)&;$3?-,$/1$B3&B,-'-$C,)?-201d$$9()B($%$234.C$&3'$5-$(0++1$2)'($'(0'N$
5-B04*-$'(-&$"$0&C$'(-&$134$0,-$;3)&;$'3$(0?-$5);$B,0BH*$)&$134,$B3&B,-'-$C,)?-201<$U$^4'$0,-$'(-1$*',3&;$
-&34;($'3$(0?-$0$+4/+$'(0'$B3/-*$6,3/$'(-$',4BH$34'$)&$'(-$*',--'$'3$'(-$'0&H$63,$'(-$4,)&-d$%$C3&S'$
4&C-,*'0&C$(32$'(0'$"$)'S*$0$+,-''1$.3&;$+)+-$)*&S'$)'dR$

$

! !CC)')3&0.$*-2-,0;-$B3*'*$
QU$*(-$*0)C$*3/-'()&;$0534'$'()*$)*$;3)&;$'3$B3*'$'(-$*0/-$0*$2(0'$)'$B3*'$+-3+.-$C32&'32&$0&C$%$*0)C$1-0(N$
54'$2-$C3&S'$.)?-$C32&'32&<$$9-$/3?-C$34'$(-,-$5-B04*-$2-$B0&S'$0663,C$'3$.)?-$C32&'32&$0&C$'(0'S*$2(1$
2-:,-$34'$(-,-$0&C$2-$0,-$+4'')&;$4+$2)'($0$5)'$36$)&B3&?-&)-&B-$5-B04*-$3&$'(-$+-&*)3&$2-$B0&$.)?-<$$^4'$)6$
'(-1$*'0,'$B(0,;)&;$4*$0$63,'4&-$-?-,1$1-0,$63,$-?-,1'()&;N$2-$0,-$;3)&;$'3$5-$)&$',345.-$0&C$'(0'$,-0..1$
B3&B-,&*$/-<R$

Q!,-$+-&*)3&-,*$;3)&;$'3$(0?-$0$C)*B34&'$3,$*3/-'()&;$5-B04*-$)'S*$;3)&;$'3$5-$*3/-'()&;$2-$(0?-&S'$(0C$
5-63,-d$$=()*$)*$0$&-2$-a+-&*-$0CC-C$3&$'3+$36$-?-,1'()&;$2-S?-$0.,-0C1$;3'$0&C$'(0'$20*$3&-$36$'(-$+3)&'*$
'(0'$,-0..1$23,,)-C$/-<$XUY=(-1$C)C$*01$0'$3&-$36$'(-$/--')&;*$'(0'$'(-1$2-,-$;3)&;$'3$.33H$)&'3$*--)&;$2(0'$



 

!"h$
Analysis of pilot pre-installation interviews 

B0&$5-$C3&-$63,$+-&*)3&-,*<$$%$C3&S'$H&32$(32$60,$'(-1S?-$;3&-$3,$)6$'(-1S?-$-?-&$C3&-$0&1'()&;$3,$63,;3''-&$
0..$0534'$)'<$$R$

! K&-,;1$B3*'*$$
Q%$'()&H$134$4*-$/3,-$-&-,;1<$$b33H$0,34&C<$$9-S?-$;3'$0$+4/+$"$'(-,-S*$+4/+*$)&$0..$'(-*-$*1*'-/*$(-,-<$$
9(-,-0*N$5-63,-(0&CN$%$3&.1$(0C$3&-$20'-,$+4/+N$0&C$'(0'$234.C$,4&$/1$/0)&*$20'-,<$$e32$%S?-$;3'$3&-$'(0'$
,4&*$/1$/0)&*$20'-,N$3&-$'(0'$,4&*$/1$;,-1$20'-,N$3&-$'(0'$,4&*$'(-$*-+')B<$$9-..N$)&$'(-$*-+')B$'0&H<$$%'S*$;3'$0$
+4/+$)&$)'<$$!&C$'(-,-S*$0.*3$"$'(-,-$/);('$5-$0&3'(-,$+4/+$3,$'23<R$

QE3$,-0..1$'(0'N$2)'($'(-$+4/+*$0&C$0..$'(0'$,4&&)&;$&32$0&C$2()B($'(-1$0,-$0&C$'(-$.);('*$;3)&;$3&$0&C$366$
0&C$-?-,1'()&;N$,-0..1$)':*$C3)&;$&3'()&;$0+0,'$6,3/$4*)&;$+32-,<$U$!&C$)':*$*')..$B3*')&;$/-$/3&-1$,4&&)&;$0..$
'(-*-$+4/+*$*3$134$B0&:'$2)&<$^4'$%:/$*4,-$'(0'$'(-1:..$6);4,-$34'V$%:/$*4,-$)':*$3&.1$*3/-'()&;$*/0..<R$$

Q=(-$*1*'-/*$&3'$-&-,;1$6,)-&C.1N$2-$(0?-$c"[$+4/+*$0&C$2-$C3&:'$20&'$'(0'N$)'*$0$.3'$36$+32-,<$`32$/4B($)*$
)'$;3)&;$'3$B3*'$4*d$XUY$
9-$(0?-$c$+4/+*<$`32$36'-&$0,-$'(-1$23,H)&;d$G-,,)-$(0*$+,35.-/*$2)'($(-,*<$`-,*$'4,&*$3&$-?-,1$i$*-B3&C*$
0&C$)'$C3-*&:'$-?-&$;)?-$'(-/$;,-1$20'-,R$

! E3/-$2-,-$B3&B-,&-C$0534'$'(-$3+-,0')3&$36$+4/+*$
• !&')B)+0'-C$5.3BH0;-*$)&$+4/+*$

Q2(0'$%:/$*01)&;$'(-$+)'$'(0'$)'$;3-*$)&'3N$'(-$*(32-,$0&C$'(-$20*()&;$/0B()&-$20'-,$)*$*')..$;3)&;$'3$(0?-$'(-),$
(0),$0&C$-?-,1'()&;$;3)&;$)&'3$'(-,-<$=(0':*$;3'$'3$5-$+4/+-C$6,3/$'(-,-$'3$'(0'$;,-1$20'-,$'()&;$*3$%:/$
(3+)&;$%:/$&3'$;3)&;$'3$-a+-,)-&B-$'(-$*0/-$+,35.-/*$2)'($'(0'$+4/+$B.3;;)&;$4+$2)'($'(-),$(0),<R$

• e3)*-$
Q%$(-0,$()*$;,-1$20'-,$*1*'-/$;4,;.)&;$0..$'(-$')/-<$$%S/$;3)&;$2(0'$'(-$(-..S*$)'$C3)&;d$$!&C$%$+4'$/)&-$)&$4&C-,$
/1$(34*-$(-,-<$$%6$%$H&-2$)'$234.C$;4,;.-$.)H-$'(0'$0..$'(-$')/-$%$+,3505.1$234.C$(0?-$+4'$)'$34'*)C-<$$^4'$%$
20*&S'$'3$H&32$)'$20*$*4B($0$&3)*1$"$54'$0&1201<$$9-S..$20)'$0&C$*--<R$

! !$B34+.-$36$+-3+.-$2-,-$B3&B-,&-C$0534'$'(-$,)*H*$36$B,3**$B3&&-B')3&*$0&C$*1*'-/$60).4,-*$
Q134$C3&:'$,-0..1$H&32<$%$20*$'()&H)&;$2(-&$%$20*$C3)&;$*3/-$B3&B,-')&;$34'$'(-,-N$%$20*$'()&H)&;$%$20*$4*)&;$
,-B1B.-C$20'-,$54'$%$20*&:'<$%$20*$4*)&;$&3,/0.$20'-,$*3$%$/-0&$,-B1B.-C$0&C$&3,/0.$)*$B3/)&;$34'$36$3&-$'0+$
0&C$4,)&-$)*$;3)&;$(-,-$0&C$'(-,-<$%$I4*'$(3+-$'(-1$&-?-,$;-'$B,3**-C$3?-,$0'$0&1$*'0;-<R$

QU\0$*1*'-/$B0&]$5-$0*$();($'-B($0*$134$.)H-N$134$H&32<$$E+0B-$*()+*$*')..$5.32$4+<$%6$0$*1*'-/$5,-0H*$C32&$)*$
/1$2(3.-$60/).1$"$2-S,-$0..$;3)&;$'3$5-$*)BH$5-B04*-$2-S?-$0..$C,4&H$B3&'0/)&0'-C$20'-,$5-B04*-$36$'()*$
*1*'-/d$$%S/$&3'$*01)&;$)'$2)..$(0++-&N$54'$)&$'(-3,1$%$6--.$.)H-$)'$B0&$(0++-&<$U$>015-$'(-1S,-$&3'$B3&&-B'-CN$
54'$%$'()&H$'(-1$0,-<$
%$,-0.)*-$'(-1$(0?-$3&-$201$?0.?-*$0&C$'(-*-$B3/+4'-,*$*3$0..$'(-$;,-1$20'-,$6)..$4+$3,$C)*+3*-$36N$134$H&32N$)6$
'(-,-S*$'33$/4B($)&$'(-,-<$$%$C3&:'$H&32$(32$'(0'$+0,'$23,H*U$%S/$&3'$-a0B'.1$*4,-$(32$0..$'(-$+.4/5)&;$23,H*$
2)'($'(-$;,-1$20'-,$0&C$'(-$5.0BH$20'-,$0&C$'(-$B.-0,$20'-,<$$%6$'(-$;,-1$20'-,$,4&*$34'$)'$;-'*$'3++-C$4+$51$
134,$B.-0,$20'-,<$$!&C$)6$134,$;,-1$20'-,$3?-,6)..*$)'$;3-*$)&'3$134,$5.0BH$20'-,<R$$$

! E3/-$2-,-$23,,)-C$0534'$'(-$B3/+.-a)'1$36$'(-$*1*'-/*$
Q%6$134$3+-&$'(-$B4+530,C*$4+N$%$20*$(-,-$2(-&$'(-$;41$20*$(-,-$0&C$%$(0C$0$.33H$0&C$)':*$.)H-$3($232<$
^-B04*-$'()*$;41$)*$C32&$134$H&32$"$)':*$3($2(0'$0$/-**<$%$H&32$70,,0$80..-1$90'-,$0,-$+01)&;$63,$)'$0..$&32$
2()B($)*$0$;,-0'$'()&;$0&C$'(0'$54'$)6$'(0'$5,-0H*$C32&$)&$#j$1-0,*$')/-$3,$*3/-'()&;$.)H-$0&C$)':*$4+$'3$4*N$
'(-,-:*$B),B4)'$530,C*N$'(-,-:*$0..$H)&C*$36$'()&;*$)&$'(-,-<$%':*$.)H-$3(N$'(-1$23&:'$5-$B(-0+V$'(-1$23&:'$5-$B(-0+$
0'$0..$.-'$0.3&-$;-'$*3/-3&-$34'$'3$0B'40..1$2(3$(0*$'3$H&32$0534'$)'<$%$C3&:'$H&32<$$
%$234.C:?-$,-0..1$+,3505.1$&3'$',)-C$)'V$%$234.C:?-$;3&-$50BH$'3$134,$&3,/0.$*-+')B$54'$*')..$C)?-,'-C$134,$;,-0'$
20'-,$3?-,$'3$*3/-2(-,-$-.*-$)&'3$0&3'(-,$'0&H<$Q$



 

!"i$
Analysis of pilot pre-installation interviews 

Q\'(-$+.4/5-,*]$=(-1:,-$;,-0'$;41*$0&C$C3$0$;,-0'$I35$54'$)':*$I4*'$'(0'$"$1-*$'(-1$+,3505.1$C3&:'$H&32$-&34;($
0534'$'(-/$0*$2-..<$7-*N$'(-1$H&32$0..$0534'$'(-$+.4/5)&;$54'$'()*$+0,'V$3($)':*$I4*'$"$%$I4*'$,-0..1$C)C&:'$'()&H$
2-$&--C-C$)'<$%$/-0&$)':*$;,-0'$'(0'$1-*$)':*$0..$C3&-$0&C$'(-,-:*$&3$B(0,;-$0&C$0..$'(0'<$=(0':*$?-,1$&)B-$63,$
-?-,13&-<R$

! b0BH$36$B.-0,$)&*',4B')3&*$63,$2(-&$'()&;*$;3$2,3&;$
Q9(-,-$\)&C)B0'3,$.);('*]$C3&:'$6.0*($0&C$)':*$.)H-$2(0'$C3$134$)6$*3/-'()&;$)*$0B'40..1$2,3&;d$b)H-$2(-,-$C3$2-$
;3d$Q$

Q!.*3$2(3$C3$%$B0..$)6$*3/-'()&;$;3-*$2,3&;d$%$H&32$2(3$'3$,)&;$63,$'(-$;,-1$20'-,$0&C$*-+')B$54'$2(0'$0534'$
'(-$\@A=*]dR$

$

! =(-,-$20*$*3/-$.0BH$36$4&C-,*'0&C)&;$36$'(-$,-.-?0&B-$36$'(-$@A$+).3'$
Qe3N$%$*')..$'()&H$'(-$2(3.-$'()&;S*$+,-''1$5)f0,,-<$$%$*0)C$)6$134$20&'$'3$B3..-B'$4,)&-N$+0,H$0$'0&H-,$4&C-,$'(-$
>gM$'(-,-$0&C$134S..$6)..$'(-/$4+$0*$F4)BH$0*$'(-1$B3/-$)&$0&C$34'<R$$

! E3/-$23&C-,-C$0534'$'(-$&--C$63,$'(-$;,-120'-,$*1*'-/*$
Q!&C$2-:,-$'3.C$'(0'$'(-$;,-1$20'-,$*1*'-/$&--C*$*-.6"B.-0&)&;$0&C$'(0'$20'-,$2)..$B3/-$6,3/$34,$,0)&$'0&H<$
789$*0)C$2-:C$*0?-$cjk$20'-,$54'$0,-$2-$4*)&;$'(-$;,-1$20'-,$63,d$9-$C3&:'$&--C$'(0'$/4B($20'-,<R$

! =(-,-$2-,-$F4-*')3&*$0,34&C$B.-0&)&;$+,3C4B'*$)&$,-.0')3&$'3$'(-$;,-120'-,$*1*'-/$
QT5?)34*.1$134$C)*)&6-B'$'(-$6.33,*$0&C$'(0'$*3,'$36$*'466<$734$H&32$)*$'(0'$"$C3-*$)'$/0H-$0&1$C)66-,-&B-d$W3,$
134,$;,-1$20'-,$U$$2(-&$134:,-$0B'40..1$C3)&;$)'$0&C$'(-&$134:,-$')++)&;$)'$C32&$"$5-B04*-$'(-$.04&C,1<$A32&$
'(-$*)&H<R$

$

E4;;-*')3&*$63,$789$

$

! !$B3&'0B'$+-,*3&$'3$(-.+$B3//4&)B0'-D/-C)0'-$2)'($P',0C-1*:$
Q734,$'1+)B0.$!4**)-$',0C-1S*$?-,1$.0)C$50BH$0&CO$1-*N$134S..$5-$,);('N$%S..$C3$)'<$!$2--H$.0'-,O$1-0(N$%S/$;-'')&;$'3$
)'<$U$54'$%S/$*01)&;$'(-,-S*$()BB4+*<$E3$%$C3&S'$H&32$(32$)'S*$23,H)&;$6,3/$'(-),$*)C-N$/015-$'(-1$&--C$0$
B3&'0B'$+-,*3&$0*$2-..$63,$-?-,153C1$'3$C-0.$2)'($0&C$'(-&$'(-1S?-$;3'$"$134$H&32N$.)H-N$I4*'$.-?-.*<$=(-1$/);('$
&--C$0$B3&'0B'$+-,*3&$63,$'(-$54).C-,*$'3$B3&'0B'$'(-&$*+-0H$'3$'(-$+.4/5-,*N$SB04*-$%$'()&H$0$.3'$36$)'S*$',1)&;$
'3$;3$*',0);('$'3$'(-$+.4/5-,<<<$734$/);('$/0H-$)'$/3,-$+,36-**)3&0.$3,$*3/-'()&;$.)H-$'(0'V$'(-1$/);('$&--C$
'(0'N$/3,-N$B3&'0B'$+-,*3&<$%$C3&S'$H&32N$54'$%S/$?-,1$020,-$'(0'$'(-,-$0,-$*3/-$)**4-*<$$
%$(0C$'3$;3$'3$_)'0$0&C$*01O$.33HN$B0&$134$"$'()*$)*$2(0'$/1$54).C-,S*$',1)&;$'3$C3<$g0&$134$*+-0H$'3$*3/-3&-$0'$
EB(4.'f$"$0&C$)'S*$;3'$*3,'-C$2)'()&$0$C01<$E3$35?)34*.1$*(-S*$;3'$*3/-3&-$'(0'S*$B,0BH-C$C32&$,-0..1$F4)BH.1U$
'(-,-S*$35?)34*$)**4-*$0&C$%$H&32$6,3/$*+-0H)&;$'3$*3/-3&-$-.*-$'(-,-$20*$)**4-*$'33<$e3'$50CN$134$H&32N$I4*'$
'(3*-$.)''.-$B3//4&)B0')3&$'()&;*N$*3$35?)34*.1N$.)H-N$*3,'$36N$',0C-1"'1+-$+,0B')B-*R$

! %&*+-B')3&$36$)&*'0..0')3&*$36$@AN$*-+')B$0&C$;,-120'-,$*1*'-/*$0&C$+.4/5)&;$
Q>015-$'(-,-S*$0&3'(-,$'()&;$134$B34.C$C3$'3$H--+$0$.3'$36$+-3+.-$34'$)&$'(-$.3&;$,4&$)*$'3$(0?-$"$+,3505.1$
(0?-$0&$)&*+-B'3,$3,$0$B.-,H$36$23,H*$3,$2(0'-?-,$134$.)H-$'3$B0..$()/N$'3$B3/-$0,34&C$0&C$)&*+-B'$EB(4.'f<<<R$

! K&*4,-$0-*'(-')B*$36$'0&H$)&*'0..0')3&$
Q%$'()&H$'(-$5);;-*'$B3&B-,&N$.)H-$%$*0)C$5-63,-N$)'S*$I4*'$'(-$201$'(-1$6)&)*($0&C$.-0?-$)'$2(-&$'(-1$0,-$6)&)*(-C$
2(0'$)'S*$.)H-<$$%'$*(34.C&S'$5-$*'0&C)&;$34'<$$A3$134$H&32$2(0'$%$/-0&d$^.-&C)&;$)&'3$'(-$.0&C*B0+-<$^.-&C-C$



 

!"l$
Analysis of pilot pre-installation interviews 

)&N$5-B04*-$*3/-$36$'(-/$0,-$*')BH)&;$34'$36$'(-$;,34&C<$$U$7-0(<$$=(-$;0,C-&$0&C$'(-$C,)?-201$0&C$2(0'$H)&C$
36$0$/-**$)'S*$;3)&;$'3$5-$.-6'$)&<R$

$
$
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!"#$%&'($)%&'*("+,%-./00/.,$%',%."(1,"2-'2,.3'*/(.,#,*/%.-',%'.3"')(,%"'&,1"(.,%4'.(,/0'/.'5,%40/6"'7"-.''
89+:8';)4)-.':<8<'

$

%&'$(')*+,$-*.+,$*/$0+1'-20'3($-'0+/*-)',$45+6$*/$1&'$0((.'($7-*.8&1$.9$0+$1&'$90:*1$9-'#0+(15::510*+$0+1'-20'3(;$7.1$5:(*$-50(',$5$/'3$+'3$1&'4'($5+,$
0,'5($1*$)*+(0,'-$/*-$1&'$9-'('+1510*+$*/$45+.5:($5+,$(08+58'<$=/$1&'$">$/5)'#1*#/5)'$0+1'-20'3($5+,$"$1':'9&*+'$0+1'-20'3$0+$1&0($-*.+,;$?$0+1'-20'3''($&5,$
4*2',$0+1*$1&'0-$+'3$&*4'($301&$@A%(<$

%&'$5+5:6(0($*/$1&'$"B$0+1'-20'3($0($75(',$*+$1-5+()-091($5+,$/0':,$+*1'(;$5+,$0($5--5+8',$5-*.+,$1&'$C'6$1&'4'($1&51$'4'-8',;$(.445-0D',$7':*3E$$

• !"#$%#&'()"*%$*+,-.E$F*4'$.('-($&5,$9*(0102'$)*44'+1($57*.1$1&'$9'-/*-45+)'$*/$@A%($)*495-',$1*$G+*-45:H$1*0:'1(<$=1&'-($&5,$5$/'3$0((.'($
301&$450+1'+5+)'$5+,$7:*)C58'(<$$

• /01")2'23%(.*'4%52*1#%46"&.*7328*+,-.E$!:1&*.8&$1&'-'$3'-'$*+:6$I$&*.('&*:,($0+$1&'$)*44.+016$.(0+8$@A%($51$1&'$104'$*/$1&'$0+1'-20'3(;$01$35($
):'5-$1&51$1&'-'$&5($7''+$5)102'$,0().((0*+$54*+8(1$*1&'-($5+,$4.)&$&'5-(56$57*.1$,0//0).:10'(<$=+'$&*.('&*:,$'2'+$9.::',$*.1$*/$1&'$1-05:$7')5.('$
*/$1&'$+'85102'$/'',75)C$/-*4$+'08&7*.-(<$=+$1&'$*1&'-$&5+,;$5+*1&'-$0+1'-20'3''$-'5:0(10)5::6$'J9')1',$1*$&52'$1''1&0+8$9-*7:'4($5+,$/':1$1&51$
8**,$(.99*-1$(6(1'4($3*.:,$&':9$1&'4$1*$)*9'$301&$01<$

• 9%23:'23%(.*$%#*1'#23)31'23%(*3(*28"*2#3'6;*%&'-'$35($(*4'$)*+(0(1'+)6$301&$1&'$90:*1$0+1'-20'3($57*.1$4*102510*+($K$')*+*40)$0+)'+102'(;$
'+20-*+4'+15:$)*+)'-+(;$7'0+8$95-1$*/$1&'$1-'+,;$7':0'/$1&'-'$35($:011:'$)&*0)'$#$5$/'3$0+1'-20'3''($3'-'$2'-6$'+1&.(05(10)$57*.1$1&'0-$90*+''-0+8$
-*:'$0+$)-'510+8$)&5+8'$1*35-,($(.(150+570:016<$

• <3('()3'6*)%.2.*L450+:6$-'/'--0+8$1*$1&'$(6(1'4$G95)C58'H$5($5$3&*:'ME$!$45N*-016$*/$0+1'-20'3''($5-'$.+,'-$')*+*40)$9-'((.-'$5+,O*-$'J9'-0'+)'$
/0+5+)05:$&5-,(&09;$5+,$3'-'$)*+)'-+',$57*.1$1&'$:5-8':6$.+P.5+10/0',$5,,010*+5:$)*(1($0+2*:2',;$5+,$0+$(*4'$)5('($P.'(10*+',$1&'$25:.'$
-'9-'('+1',<$$

• =#">7'2"#*.>.2"&;$%&'-'$3'-'$40J',$20'3($57*.1$1&'$25:.'$*/$1&'$8-'6351'-$(6(1'4<$F*4'$9'*9:'$*+:6$(08+',$.9$/*-$01$7')5.('$01$35($(''+$1*$7'$
95-1$*/$1&'$G95)C58'H$*+$*//'-;$5:1&*.8&$1&'6$,0,$+*1$/'':$5$+'',$/*-$01<$!$/'3$9'*9:'$4'+10*+',$1&51$(0+)'$1&'$/0-'(;$+'3$&*4'($5-'$-'P.0-',$1*$&52'$
(08+0/0)5+1:6$:5-8'-$-50+$351'-$15+C($L40+04.4$II;QQQ$85::*+(M$(*$1&'6$3*.:,$&52'$4*-'$351'-$5250:57:'$1&5+$7'/*-';$5+,$1&'-'/*-'$:011:'$+'',$/*-$
8-'6$351'-$5($5+$5:1'-+5102'$(*.-)'<$$

• ?%&&5(3)'23%(.E$F'2'-5:$0+1'-20'3''($)*49:50+',$57*.1$9**-$:0+'($*/$)*44.+0)510*+$301&$9:.47'-(;$5+,$7'13''+$9:.47'-($5+,$*1&'-$
1-5,'(4'+;$1&51$:',$1*$9**-$)**-,0+510*+$*/$3*-C$5+,$/-.(1-510*+<$!$/'3$0+1'-20'3''($&5,$/-.(1-510*+($1-60+8$1*$)*44.+0)51'$301&$RST<$

• /(@'@"&"(2*7328*165&4"#.E$%&'-'$3'-'$5$+.47'-$*/$+'85102'$)*44'+1($57*.1$3*-C$*/$5+,$-':510*+(&09$301&$1&'$9:.47'-(<$
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$

$
/A!/BC/D?/E*FC-G*+BCD/*,CH/BECID*-ICJ/-E*

C9!BIH/,*I,I+B*!/B<IB9KD?/;*
%&'$9-5)10)'$*/$:04010+8$1*0:'1$/:.(&0+8$&5($4'5+1$5$)*.9:'$
*/$-'(0,'+1($&52'$+*10)',$5$,0(10+)1$-',.)10*+$0+$*,*.-$*/$
1&'$.-0+'$,02'-(0*+$1*0:'1(<*

• U$1&0+C$1&'6V-'$7'11'-$0+$/5)1$L1&51$5$/:.(&$1*0:'1M;$1&'$3''$,*'(+H1$(156$0+$1&'$351'-;$01$
5)1.5::6$8*'($0+1*$1&'$&*:'<$
$

• W(*4'104'($0+$1&'$4*-+0+8($5+,$1&'6H-'$5$701$*+$1&'$+*('$7')5.('$'2'-67*,6$3*.:,$
&52'$,*+'$5$3''$*2'-+08&1$5+,$1&'+$+*7*,6$&5,$/:.(&',$7')5.('$3'$N.(1$,*+H1$/:.(&<$
%&'6$3*.:,$7'$5$701$9*+86<$X.1$+*3;$U$,*+H1$+*10)'$1&'-'H($5$(4'::$51$5::<$$

*
FK-/B*KD,*/D/B=L*EKHCD=E;*
=+'$-'(0,'+1$+*10)',$1&'$:*3'-$351'-$.('$*/$5$T*(145+$
5+,$)*+('P.'+1$-',.)',$9.490+8$1*$/0::$1&'$)0(1'-+<$L$F''$
!99'+,0J$?$/*-$4'5(.-',$/:.(&$2*:.4'(;$3&0)&$/5::$
7'13''+$5+$!.(1-5:05+$>$F15-LYO>Z$M$5+,$B$F15-$LB<IO>Z$M$
1*0:'1<$

*
• U$1&0+C$1&'6H-'$8**,$L1&'$@A%(M<$%&'6$(''4$1*$.('$4.)&$:'(($351'-<$UH2'$+*10)',$1&51;$

7')5.('$6*.$&'5-$1&'$9.49$8*$*//$51$:'5(1$130)'$301&$*.-$*1&'-$(6(1'4;$3&'+$01$35($
/0::0+8$1&'$)0(1'-+<$X.1$+*3;$01$8*'($*//$*+)';$0/$1&51<*
$

?J/KDCD=;*
=+'$.('-$/*.+,$1&'$1*0:'1$53C35-,$1*$):'5+$,.'$1*$1&'$
,'(08+$*/$1&'$7*3:<$
*
*

$
$

• U1H($N.(1$1&'$):'5+0+8$95-1$U$,*+H1$:0C'$0($N.(1$1&'$,'(08+$*/$&*3$01H($K$6*.$C+*3;$5::$1&'('$
/0,,:6$:011:'$701($1&51$6*.H2'$8*1$1*$):'5+<$$$
$

$
$

MJI?NK=/E;*
%3*$&*.('&*:,($-'9*-1',$'J9'-0'+)0+8$7:*)C58'($
5((*)051',$301&$)&0:,-'+O20(01*-(<$

• 01H($7''+$8**,<$U1H($*+:6$7:*)C',$*+)'$5+,$01$35($*+'$,56$3&'+$*+'$*/$46$C0,(H$80-:/-0'+,($
)54'<$F&'$35(+H1$(.-'$57*.1$01<$%&51$35($1&'$*+:6$104'<$U1$35(+H1$5$708$,-545<$

• [*-$1&'$/0-(1$)*.9:'$*/$3''C($L01$8*1$7:*)C',M$.+10:$U$(*-1',$46$C0,($*.1<$$%&'+$0/$5+6$*1&'-$
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$

* C0,($)*4'$0+;$1&'+$3'H2'$8*1$1*$(*-1$*/$',.)51'$1&'4<$
,/EC=D*I<*-G/*+BCD/*,CH/BECID*-ICJ/-E;*
%&'$,'(08+$*/$1&'$1*0:'1$0+$(&*-1'-$0+$&'08&1$1&5+$5$
)*+2'+10*+5:$1*0:'1$301&$1&'$0+(0,'$,054'1'-$*/$1&'$7*3:$
(45::'-$0+$,054'1'-<$=+'$-'(0,'+1$0+$95-10).:5-$/*.+,$1&'$
&'08&1$*/$1*0:'1$0+$)*495-0(*+$1*$)*+2'+10*+5:$!.(1-5:05+$
1*0:'1($9-*7:'4510)<$
$$$

$
• %&'6H-'$2'-6$:*3<$$T'H-'$2'-6$708$9'*9:'<$$R'(<$F*$3'H-'$5::$&.8'<$F*$U$/':1$1&51$1&'6$3'-'$

2'-6$:*3<$\'H($8*1W75,$&09(<$

*

*

*

/A!/?-K-CIDE*OI<-/D*MKE/,*ID*G/B/EKLP*
*
B/KJCE-C?*/A!/?-K-CIDE*I<*KBCECD=*CEE+/E;*
=+'$-'(0,'+1$&5($(50,$1&'6$3'-'$30::0+8$1*$5))'91$5-0(0+8$
0((.'($5+,$9-*7:'4($301&$1&'$(6(1'4$3&0)&$30::$
.+,*.71',:6$+'',$1*$7'$3*-C',$*.1;$5($:*+8$5($1&'6$&52'$
(.99*-1$/-*4$RST$1&-*.8&*.1$1&'$9-*)'((<$
$

*
• T'$C0+,$*/$'J9')1$1&'-'$30::$7'$0((.'(;$6*.$C+*3$01H($5$+'3$(6(1'4$5+,$6*.H2'$(*-1$*/$8*1$

1*$3*-C$6*.-$356$1&-*.8&$1&'4<$$T'$,*+H1$'J9')1$1&51$01H($8*0+8$1*$7'$9'-/')1$-08&1$/-*4$
1&'$(15-1;$5($:*+8$5($1&51$(.99*-1$0($1&'-'$5($3'::$1*$3*-C$1&-*.8&$1&'$9-*7:'4($0($3&51$
3'H-'$'J9')10+8<*
$

MJI?NK=/E*%&'-'$35($5$(08+0/0)5+1$54*.+1$*/$,0().((0*+$
*+$7:*)C58'($*/$1&'$@%A($9-045-0:6$&'5-(56$301&$
0+/*-4510*+$':0)01',$/-*4$+'08&7*.-($'J9'-0'+)'($-51&'-$
1&5+$,0-')1$'J9'-0'+)'<$

• U$1&0+C$1&'$+'08&7*.-($&5,$0((.'($5:-'5,6$#$1&'$8.6$13*$,**-($.9<$
$

• T'H2'$&'5-,$/-*4$+'08&7*.-$1&51$1&'6H2'$&5,$+*1&0+8$7.1$1-*.7:'<$$F*$3'H-'$5$:011:'$701$
)*+)'-+',<$$$
$

• U$1&0+C$1&'-'H($7''+$5$/'3$,0//'-'+1$1&'*-0'($L57*.1$7:*)C0+8M;$*+'$35($1&51$1&'$):'5+0+8$
9-*,.)1$1&51$6*.$&52'$1*$.('$35(+H1$5250:57:'$51$1&'$(15-1<$
$

• ]2'-6*+'$35($:0C';$*&$&'-'$3'$8*<$$X')5.('$U$C+*3$L1&'$+'08&7*.-H(M$)5-C',$01$1&'$/0-(1$
3''C'+,$1&'6$3'-'$0+$1&'-'<$

$
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$

• !995-'+1:6$1&'6V-'$&520+8$5$9-*7:'4$#$5995-'+1:6;$*+:6$&'5-0+8$#$1&51$1&'6V2'$7''+$
&520+8$5$9-*7:'4$'2'-6$3''C$*-$'2'-6$/*-1+08&1$301&$01$6*.$C+*3$3&51$U$4'5+<$

*
/D-G+ECKE9*<IB*/DHCBID9/D-KJ*M/D/<C-E;*
T&0:'$5::$-'(0,'+1($4'+10*+',$1&'$'+20-*+4'+15:$7'+'/01($
*/$1&'$0+1'8-51',$(6(1'4;$*+'$-'(0,'+1$(9')0/0)5::6$
4'+10*+',$1&'$/:.(&$1*0:'1$5($5$35(1'/.:$(6(1'4$0+$-':510*+$
1*$'+20-*+4'+15:$(.(150+570:016$5+,$35($:**C0+8$/*-35-,$1*$
(15-10+8$1&'$9-*N')1<$
$

*
*

• U1V($(*-1$*/$1*$5$9*0+1;$:0C';$3&'+$5-'$3'$8*0+8$1*$&.--6$.9$5+,$8'1$1&0($1*0:'1$0+;$7')5.('$U$
35+1$1*$(1*9$.(0+8$5$35(1'/.:$1*0:'1^$$$
$

?GCJ,B/D;*
!$)*+)'-+$/*-$95-'+1($35($1&'$9*1'+105:$/*-$)&0:,-'+$
):*880+8$1&'$1*0:'1$301&$40(9:5)',$959'-O/5')'(<$%3*$
-'(0,'+1($&52'$45,'$1&'$5((.4910*+$1&-*.8&$,0().((0*+($
301&$+'08&7*.-(;$1&51$)&0:,-'+$5-'$1&'$)5.('$*/$7:*)C',$
.-0+'$909'($301&$*+'$-'(0,'+1$'J9:50+0+8$1&'$9-*)'(($*/$
',.)510+8$)&0:,-'+$0+$&*3$1*$.('$1&'$1*0:'1<$$
*
*

• W$3'H2'$8*1$1&-''$6*.+8$80-:($5+,$'J9:50+0+8$1*$1&'4;$6*.$C+*3;$1*$5$13*$6'5-$*:,$5+,$5$
/*.-$6'5-$*:,;$1&51$1&'6H2'$8*1$1*$7'$)5-'/.:$*/$3&'-'$1&'6$9.1$1&'$1*0:'1$959'-$0(+H1$5($
9-5)10)5:$5($5+$5,.:1$.+,'-(15+,0+8$3&51$1&'6$+'',$1*$,*<$$$
$

• WC0,(;$+*$4511'-$3&51$6*.$1'::$1&'4;$01V($8*0+8$1*$8'1$7:*)C',$5::$1&'$104'$5+,$UV2'$8*1$
1&-''$6*.+8$C0,(W3'::$1&-''$:*1($&52'$1*:,$4'$1&51V($01$&599'+',<$

*

*

*

* *
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$

9I-CHK-CIDE*<IB*-KNCD=*+!*-G/*ELE-/9*
-KNCD=*!BC,/*CD*-G/*DIH/J-L*I<*-G/*ELE-/9;*
%&'$'+20-*+4'+15:$7'+'/01($5+,$+*2':16$*/$1&'$1*0:'1($&52'$
4'5+1$1&51$13*$-'(0,'+1($&52'$)*44'+1',$*+$1&'$9-0,'$
1&'6$&52'$0+$0+(15::0+8$5+,$.(0+8$1&'$@A$(6(1'4$

• U$1&0+C$01$30::$7'$5$7:**,6<<<$_`*4'$&52'$5$:**C$51$*.-$:**^_$UV::$N.(1$35-+$1&'4$1&51$0/$1&'6$
40(($01$1.-+($5::$(*-1($*/$)*:*.-($5+,$('1($*//$(0-'+($*-$(*4'1&0+8^$
$

• U$1&0+C;$5::$0+$5::;$01H($5$8-'51$0,'5$5+,$UH4$2'-6$9-*.,$1&51$3'$)5+$7'$95-1$*/$(*4'1&0+8<$
$

*
/?IDI9C?*CD?/D-CH/E;*
])*+*40)$0+)'+102'($3'-'$5$45N*-$/5)1*-$0+/:.'+)0+8$1&'$
.915C'$*/$1&'$(6(1'4$
*

$
• T'::$U$4'5+$01V($'01&'-$1&0($*-$(9'+,$"I$*-$"Y$8-5+,$*+$5$1-'514'+1$9:5+1<$

$
• `*(1$30(';$01H($8**,$6*.-$8.6($5-'$,*0+8$01$7')5.('$1&51$,*'($15C'$1&51$7.-,'+$*//$.(;$7.1$

0+$1&'$:*+8$1'-4$30('$3'H2'$8*0+8$1*$&*9'/.::6$&52'$5$(6(1'4$1&51$3'H-'$+*1$8*0+8$1*$
&52'$1**$45+6$9-*7:'4($301&<$$
$

• X.1$01$35($N.(1$45,'$1&'$7:*)C$1&51$U$7*.8&1;$(*-1$*/$45,'$01$5$:011:'$701$4*-'$511-5)102'<$
F*$U$C+*3$1&51$U$35($(520+8$1&51$4*+'6<$T'$9.1$(*4'$8**,$1&0+8($75)C$0+1*$1&'$&*.(';$
(520+8$1&51$4*+'6<$$
$

/DHCBID9/D-KJ*M/D/<C-E;*
T&0:'$1&'$,'8-''$0+$3&0)&$-'(0,'+1($3'-'$)*44011',$1*$
1&'$'+20-*+4'+1$25-0',$L'8<$*+'$/540:6$35($)*44011',$1*$
-',.)0+8$1&'0-$'+20-*+4'+15:$/**19-0+1$0+$1&'$7.0:,0+8$*/$
1&'0-$&*4'M;$1&'$')*:*80)5:$7'+'/01($*/$1&'$(6(1'4$3'-'$
30,':6$5)C+*3:',8',<$
$

• ]+20-*+4'+15:$1*$7'$&*+'(1<$$%&'$*1&'-$1&0+8$0($1&51$1&'-'H($8*1$1*$7'$5$7'11'-$(6(1'4$
1&5+$3&51$3'$&5,<$

$
• Z0C'$U$1&0+C$5+6$0((.'($1&51$3'$408&1$&52'$301&$01$3*.:,$9-*757:6$*.13'08&;$6*.$C+*3;$

:0C'$1&'$'+20-*+4'+15:$)*(1($5+6356<$$$
$
• !+61&0+8$1&51$)5+$&':9$1&'$'+20-*+4'+1$1*$4'$0($/5+15(10);$3'::$1&51H($3&6$3'$:02'$.9$

&'-'$7')5.('$L*/M$a*1&'-$b51.-'W$
*
• T'$3'-'$57*.1$1*$7.0:,$5$8-''+$&*.(';$'+20-*+4'+15::6$/-0'+,:6$&*.(';$301&$40+045:$

/**19-0+1$1*$1&'$(01'$4.)&;$4.)&$'5-:0'-$1&5+$'2'+$1&'$c-''+$d5-16$3'-'$5-*.+,<$
$

$
D/C=GMI+BE*CD<J+/D?/;*
A0().((0*+$54*+8(1$+'08&7*.-($(08+0+8$*+1*$1&'$9-*N')1$

$
• W$01$35($4*-'$U$(9*C'$1*$+'08&7*.-($3&*$&52'$7''+$&'-'$/*-'2'-$5+,$1&'6$(50,$3'V-'$

,*0+8$01;$01$(*.+,($:0C'$5$8**,$1&0+8<$$R'($5:-08&1$UV::$,*$01<$
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$

0+/:.'+)',$1&'$.915C'$(6(1'4(<$U+$13*$)5('($1&'$45N*-$
4*102510*+$/*-$15C0+8$.9$1&'$(6(1'4($35($,0().((0*+($
54*+8(1$+'08&7*.-(<$
*

$
• =&$N.(1$1&'$75(0)$1&0+8$35($'2'-6*+'$35($,*0+8$01<$$U$1&*.8&1$3'::$&'6$0/$'2'-6*+'$':('$0($

,*0+8$01$3'$456$5($3'::$802'$01$5$(&*1<$

M/JC/<*-G/B/*FKE*JC--J/*?GIC?/;*
%&'-'$35($5$7':0'/$54*+8$(*4'$-'(0,'+1($1&51$0/$1&'6$,0,+H1$
15C'$5,25+158'$*/$1&'$*//'-$+*3;$0+(15::510*+$*/$1&'$(6(1'4$
3*.:,$7')*4'$)*49.:(*-6$0+$1&'$/.1.-'<$%&0($20'3$35($
-'0+/*-)',$1&-*.8&$'5-:0'-$9-'#90:*1$0+1'-20'3(<$
$

$
• W$6*.$C+*3;$5995-'+1:6$3'$&52'$8*1$1*$&52'$01$+*3;$,*$01$+*3$*-$6*.$5-'$8*0+8$1*$&52'$

1*$,*$01$0+$:0C'$5$)*.9:'$*/$6'5-H($104'$*-$(*4'1&0+8<$
$
• WUH4$9-'116$(.-'$1&'6H-'$8*0+8$1*$45C'$01$)*49.:(*-6$/*-$'2'-67*,6$1*$7'$*+$1&'$450+$

(6(1'4<$
$
• W3'H,$5:(*$(*-1$*/$7''+$1*:,$1&51$'2'+1.5::6$4*(1$*/$1&'$(&0-'$9*1'+105::6$)*.:,$7'$

(35990+8$*2'-$1*$1&'('$(6(1'4(;$(*$3'$1&*.8&1$3'H,$802'$01$5$8*<$
$

*

* *
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$

*

<CDKD?CKJ*?IE-E*
CDE-KJJK-CID;*

U+(15::0+8$@A$(6(1'4($&5($4'5+1$5,,010*+5:$7.0:,0+8$)*(1($/*-$
-'(0,'+1($0+$/0110+8$.+,'-$&*.('$909'$3*-C<$%&'-'$&52'$7''+$
,0//'-'+)'($0+$P.*1'($/*-$.+,'-$&*.('$9090+8$-5+80+8$/-*4$f>QQQ#
fYQQQ<$

• R'5&$1&'$)*(1$*/$0+(15::0+8$01$5+,$(1.//$0($#$UH4$+*1$&5996$301&$7')5.('$1&51H($
3&5)C0+8W$fY;QQQ$*+$1&'$)*(1$*/$1&51$/*-$9:.470+8$57*2'$1&'$+*-45:$)*(1$*/$01$
L5,,010*+5:$)*(1($/*-$7.0:,0+8M<$

• UV2'$(9'+1$5+$'J1-5$f>;QQQ$0+$909'($.+,'-$1&'$&*.('$N.(1$/*-$1&'4$1*$7'$57:'$1*$
&**C$.9$1*<$$

9KCD-/DKD?/;*

g'(0,'+1($3'-'$.+(.-'$*/$1&'$*+#8*0+8$)*(1($5((*)051',$301&$
450+150+0+8$1&'$3&*:'$(6(1'4$5+,$&*3$1&'$5,,',$(6(1'4($3*.:,$
0495)1$1&'0-$/0+5+)'(<$

*

• X.1$6*.H2'$8*1$1*$5850+$:**C$51$1&'$)*(1$7'&0+,$1&51;$1&'$'J9'+('$*/$450+150+0+8$01$
5+,$1&'$'J9'+('$*/$-.++0+8$01;$0/$6*.H-'$(10::$*+:6$*+$1&'$(54'$358'(<$

• %&'+$1&'$450+1'+5+)'$/''(;$5995-'+1:6$301&$1&'$-')6):0+8$*/$351'-;$01$&5($1*$7'$
450+150+',$130)'$5$6'5-$7')5.('$1&'$-')6):0+8$351'-$&5($5$)&5-)*5:$/0:1'-$5+,$(*$
/*-1&$0+$01$1&51$&5($1*$7'$450+150+',<$$F*$1&'-'$5-'$'J1-5$)*(1($5850+$450+150+0+8$5::$
*/$1&51<$$R'(;$N.(1$)*(1($3'$,0,+H1$&52'$7'/*-'<$

• h!($U$(50,$1&'$*+:6$1&0+8$1&51$35($1.-+0+8$4'$*//$35($1&'$)*(1;$1&'$450+1'+5+)'$
5+,$5::$1&51Wi$

• hW\*3$4.)&$0($01$8*0+8$1*$5,,$1*$*.-$70::ji$

E/F/BK=/*<//EQBK-/E;*

%&'$5,,',$)*(1$*/$('3'-58'$/''(O-51'($0+$.(0+8$1&'$+'3$(6(1'4$
35($*/$)*+)'-+$1*$*+'$-'(0,'+1<*

• W$6*.$,*+H1$40+,$5$)*.9:'$*/$&.+,-',$*+$6*.-$-51'($*-$(*4'1&0+8<$$X.1$0/$01H($:0C'$
f";QQQ$5$6'5-$*-$(*4'1&0+8$01H($#$7')5.('$5$:*1$*/$1&'$9'*9:'$.9$1&'-'$5-'+H1$'2'+$
3*-C0+8$9-*9'-:6$6'1<$

/D/B=LQ!+9!CD=*?IE-E;*

d-'#7.(&/0-'(;$-'(0,'+1($&5,$9-'20*.(:6$950,$40+045:$)*(1($/*-$
9.490+8$351'-$/-*4$-50+351'-$15+C($5+,$35(1'351'-$1*$('910)$

• W351'-$.9$&'-'$0($51$5$9-'40.4;$':')1-0)016$0($51$5$9-'40.4$5+,$'2'+$7.60+8$
a5))5H($51$5$9-'40.4<$$U$,*+H1$C+*3$&*3$4.)&$01$)*(1($1*$-.+$*+'$5+,$U$,*+H1$
C+*3$0/$1&'$)*(10+8$35($9.1$0+$1*$5+6$*/$1&'$959'-3*-C<$$R*.$C+*3;$&*3$4.)&$01$
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$

15+C(<$%&'$+'',$/*-$'J1-5$9.49($&52'$0+)-'5(',$1&'$*2'-5::$
*9'-510+8$)*(1($*/$1&'$(6(1'4<$%&'$.+)'-150+16$*/$1&'$'J5)1$)*(1($
*/$9.490+8$$35($-50(',$5($5$0((.'$*/$)*+)'-+$76$5$+.47'-$*/$
-'(0,'+1(<$

$

3*.:,$)*(1$1*$-.+$5$(6(1'4$:0C'$1&0(W$

• hU$35($3*--0',$301&$1&'$9.49($V)5.('$1&51V($5$708$:*5,$#$1&51$&5,$5$&.8'$:*5,$*+$
9*3'-<<<$%&51V($9-*757:6$46$*+:6$)*+)'-+$301&$1&'$(6(1'4$0($&*3$4.)&$:*5,$1&'$
9.49($&52';$&*3$'//0)0'+1$1&'6$5-'$5+,$1&'0-$,.16$104'$5+,$)6):'$5+,$&*3$4.)&$
).--'+1$1&'6$,-53$0+$8'+'-5:<i$

• T'H2'$/*.+,$1&51$1&'-'$5-'$/02'$9.49($-.++0+8$1&'$(6(1'4$5+,$1&'$)*(1$*/$1&51$9'-$
,56$3*.:,$7'$P.01'$'J9'+(02'$301&$':')1-0)016$-51'($3&51$1&'6$5-'$+*3$3&0)&$0($
'J9')1',$1*$8*$.9<$$F*$1&51$0($5$)*+)'-+<$

• hU$.+,'-(15+,$1&51$01H($8*0+8$1*$7'$4*-'$'J9'+(02'$7.1$3'H-'$5:(*$0+$1&'$(01.510*+$
3&'-'$3'H-'$9'+(0*+'-(<$$]:')1-0)016$8*'($.9;$3'H-'$:01'-5::6$()-'3',<$$U$C+*3$+*1$
'2'-6*+'H($0+$*.-$(01.510*+$7.1;$5850+;$3'H-'$5::$0+$1&'$(01.510*+$3&'-'$1&'$)*(1$*/$
:020+8$0($'J*-7015+1$+*3$i$

• hR'5&;$13*$,**-($,*3+$1&'6$3'-'$1'::0+8$4'$1&51$1&'0-$l':')1-0)016$70::m$&5($8*+'$
.9<$@9$1*$1&'$9*0+1$3&'-'$1&'0-($35($*+:6$:0C'$f>QQ$5+,$+*3$01H($:0C'$feQQ<i$

B/JK-CH/*HKJ+/;*

%&'$)*+2'+10*+5:$.('$*/$('910)$15+C($76$n0+8:5C'$-'(0,'+1($7'/*-'$
1&'$7.(&/0-'($&5($4'5+1$-'(0,'+1($5-'$)*495-0+8$1&'$)*(1$*/$
450+150+0+8$5$('910)$0+$)*495-0(*+$1*$1&'$+'3$(6(1'4$5+,$
P.'(10*+0+8$3&'1&'-$1&'$)*(1($5-'$N.(10/0',<*

• W$1&'$('910)$15+C$35($20-1.5::6$/-'';$6*.$C+*3;$6*.-$('910)$15+C$N.(1$/0::($.9$5+,$3'$
9.49$01$*.1$'2'-6$(*$*/1'+<$

• !-'$3'$7'11'-$*//$9560+8$*.1$4*+'6$1*$&52'$(*4'1&0+8$1&51$N.(1$-.+($301&*.1$5+6$
)*(1j$$$

$

?IE-*?JKBC<C?K-CID;*

%&'-'$35($)*+/.(0*+$301&$*+'$-'(0,'+1$+*1$C+*30+8$3&*$35($
-'(9*+(07:'$/*-$9560+8$/*-$)'-150+$95-1($*/$1&'$0+(15::510*+<*

• U$,0,+V1$C+*3$3&'1&'-$01$35($F)&.:1D$3&*$&5,$1*$,*$1&51$*-$U$&5,$1*<$$a6$0+0105:$
1&*.8&1;$'2'+$1&*.8&$U$9.-)&5(',$5/1'-$1&'$/0-'(;$35($5::$1&0($(6(1'4$35($8*0+8$1*$
8*$5&'5,$7'/*-'$1&'$/0-'$&599'+',<$$F*$1&'-'/*-'$U$1&*.8&1$)*++')10*+$3*.:,$7'W$
1&'6V,$7'$,*0+8$1&'$3&*:'$:*1<$$$
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*

=B/L*FK-/B*ELE-/9*
*
9KJ<+D?-CID*O8"'#.'>P;*
A0().((0*+($7'13''+$+'08&7*.-($&5($4'5+1$1&51$-'(0,'+1($
5-'$535-'$*/$45:/.+)10*+0+8$(6(1'4($0+$1&'0-$)*44.+016$
3&0)&$-50('($1&'0-$*3+$)*+)'-+($57*.1$&*3$1&'0-$(6(1'4$
30::$/.+)10*+$3&'+$0+(15::',<$
$

$
• U$8.'(($1&'$*+:6$*1&'-$)*+)'-+$U$&5,$35($1&51$3'$3'-'$.+,'-$1&'$049-'((0*+$1&51$1&'$8-'6$

351'-$(6(1'4$3*.:,$/:.(&$1&'$1*0:'1$5+,$301&$*.-$+'08&7*.-H($1&'6$,*+H1$1&0+C$1&51H($
&599'+0+8$301&$1&'0-$(6(1'4<$
$

B/+E/*I<*=B/L*FK-/B;*
 [*-$*+'$-'(0,'+1$'J0(10+8$(15+,5-,($*/$):'5+:0+'(($&5($

4'5+1$-')6):0+8$8-'6$351'-$/*-$0+1'-+5:$&*.('&*:,$.('$0($
.+5))'9157:'<$
$
*
*

• =&$U$,*+H1$C+*3$0/$U$35+1$01$0+$46$35(&0+8$45)&0+'<$$U$54$5$701$/.((6$301&$46$):*1&'(<$U$
,*+H1$-'5::6$35+1$01$/*-$46$35(&0+8$45)&0+'<$$U$,*+H1$40+,$0/$1&'$35(&0+8$45)&0+'$351'-$
8*'($0+1*$01;$7.1$U$,*+H1H$35+1$1*$-'#.('$01$/*-$1&51<$L<<<M$$
Z0C'$0/$UH4$,60+8$46$&50-;$U$)*.:,$,6'$46$&50-$5+,$35(&$01$0+$1&'$351'-$1&51H($8*0+8$1*$
)*4'$75)C$1&-*.8&$1&'$):*1&'($L<<<M$
U1H($N.(1$#$U$1&0+C$3&51$0/$6*.$&52'$(*4'*+'$,*0+8$1&'0-$9''$0+$1&'$(&*3'-W3&51$0/$1&'6$
9''$0+$1&'$(&*3'-$5+,$1&'+$1&51H($)*40+8$5+,$35(&$*.-$):*1&'($0+;$+*;$+*<$

$

*
!/B?/CH/,*D//,*<IB*-G/*=B/L*FK-/B*ELE-/9;*
%&'$45N*-016$*/$n0+8:5C'$-'(0,'+1($5-'$535-'$*/$1&'$+'',$1*$
)*+('-2'$351'-$4'+10*+0+8$1&'0-$*3+$)*44014'+1$1*$
'+20-*+4'+15:$&5701($*/$9-5)10)';$/*-$'J549:';$&520+8$(&*-1$
(&*3'-($5+,$:04010+8$1*0:'1$/:.(&0+8$L'8<$0/$01($7-*3+$/:.(&$01$
,*3+;$0/$01H($6'::*3$:'1$01$4'::*3M<$$
$
U+$)*+(0,'-0+8$'J0(10+8$'+20-*+4'+15:$9-5)10)'($0+$5,,010*+$
1*$1&'$0+(15::510*+$*/$:5-8'-$15+C$(0D'(;$(*4'$-'(0,'+1($&52'$
P.'(10*+',$3&'1&'-$1&'$8-'6$351'-$(6(1'4$0($+')'((5-6<$
*

• %&'$8-'6$351'-$/*-$.($0($5$+*$#$3'$,*+H1H$+'',$01$7')5.('$3'$&52'$(*$45+6$15+C($5+,$
3'H2'$8*1$5$7*-'<$F*$8-'6$351'-$3*.:,$N.(1$(01$1&'-'$5+,$3'H,$+'2'-$.('$01$-'5::6<$U$,*+H1$
351'-$46$85-,'+<$U$*+:6$351'-$46$2'880'(<$T'H2'$5:-'5,6$8*1$15+C($('1$.9$,*3+$1&'-'<$

$
• U$4'5+$01V($5$8**,$0,'5$L1&'$8-'6$351'-$(6(1'4M$7.1$6*.$,*+V1$+'',$01$51$5::<$$!::$1&'$1&0+8$

0(;$0($1&51$9'*9:'$N.(1$+'',$1*$7'$'+)*.-58',$L1*$(52'$351'-M<$$Z0C'$UV2'$C+*3+$:020+8$*+$
9-*9'-16$*+$15+C$351'-$5::$46$:0/';$6*.$,*+V1$&52'$&5:/$5+$&*.-$(&*3'-(<$$R*.$8'1$0+;$6*.$
8'1$):'5+$5+,$6*.$8'1$*.1<$$U1V($5($(049:'$5($1&51<$$R*.$.('$1&'$351'-$30(':6<$$X.1$0/$
'2'-6*+'$.98-5,'($1&'0-$15+C$(0D'($+*$*+'$(&*.:,$'2'-$)*49:50+$1&51$1&'6V-'$8*1$+*$
351'-<$$U$9.1$*+'$0+$1&51$(0D'$7')5.('$U$:0C'$35(&0+8$46$)5-<$
$

• $U$4'5+$1&'$8-'6$351'-$0($5$8**,$0,'5$7.1$5:(*$UV2'$9.1$0+$5$"QY;QQQ$:01-'$351'-$15+C$(*$UV4$
+*1$3*--0',$57*.1$8-'6$351'-$0+$5$('+('<$
$

• =+:6$0+$9-*757:6$1&'$:5(1$)*.9:'$*/$6'5-($3'$/*.+,$3'H,$&52'$1*$7.6$351'-$0+$7.1$+*;$3'$
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$

,0,$'J1-'4':6$3'::$301&$N.(1$I;QQQ$85::*+($L/*-$5$/540:6$*/$BM<$
$

• U/$'2'-6*+'$&5($1&'('$708$15+C($U$8.'(($1&'6$(&*.:,$&52'$9:'+16$*/$351'-<$T'$,0,+V1$.(',$
1*$&52'$1&51$4.)&$351'-$.9$&'-'<$]2'-6*+'$&5,$5$:*1$(45::'-$15+C($L-'/'--0+8$1*$
-'8.:510*+($/*-$II;QQQ$85::*+$15+C(M<$

$

!/B?/CH/,*M/D/<C-E*I<*-G/*=B/L*FK-/B*ELE-/9;*
$

• F*$1*$4'$1&'$7088'(1$7'+'/01$0($1&'$8-'6$351'-;$:0C'$1&51V($3&51$UV4$-'5::6$#$UV4$/-*4$
=-7*(1$3&'-'$3'$:02',$*//$-02'-$351'-$5+,$1&'-'$35($5$('910)$5+,$1&'-'$35($+*$#$6*.$
,0,+V1$'2'+$1&0+C$57*.1W$

*

*

JCD/E*I<*?I99+DC?K-CID*
?I99+DC?K-CID*FC-G*LHF;*
%3*$-'(0,'+1($(50,$1&'6$&5,$7''+$.+57:'$(9'5C$1*$5$RST$
-'9-'('+15102'$301&$C+*3:',8'$*/$1&'$(.(150+57:'$
(5+01510*+$9-*N')1$5+,$1&'$@A$(6(1'4(<$X*1&$40(:'5,0+8$
0+/*-4510*+$5+,$5+$0+570:016$1*$/*-35-,$1&'$)5::'-$1*$
C+*3:',8'57:'$(15//$35($'J9'-0'+)',<$
*

• UH,$5)1.5::6$-.+8$(*4'*+'$/-*4$R5--5$S5::'6$T51'-$U$45,'$5$9&*+'$)5::$1&'-'$01H($(0J$
4*+1&($58*;$3&'+$U$,')0,',$1*$7.0:,W$F&'$1*:,$4'$1&51$01$35(+H1$8*0+8$5&'5,$.+10:$1&'$
'+,$*/$+'J1$6'5-$5+,$1*$-0+8$75)C$1&'+<$
$

• %&'$9'-(*+$*+$1&'$9&*+'$&5,$+*$0,'5$57*.1$L1&'$(5+01510*+$9-*N')1M;$5+,$)*.:,+H1$9.1$4'$
1&-*.8&$1*$5+6*+'$3&*$,0,$*-$5+61&0+8$:0C'$1&51<$

$

?I99+DC?K-CD=*FC-G*!J+9M/BE;*
%&'-'$&52'$7''+$0((.'($)*44.+0)510+8$301&$)*+1-5)1',$
9:.47'-($0+(15::0+8$9-*,.)1(<$%&0($:5)C$*/$)*44.+0)510*+$
&5($(.7('P.'+1:6$:'/1$5$+.47'-$*/$-'(0,'+1($/'':0+8$
)*+/.(',$57*.1$1&'$9-*)'(($*/$0+(15::510*+<$=+'$-'(0,'+1$
9'-)'02',$)*44.+0)510*+$0((.'($,.-0+8$7.0:,0+8$1*$&52'$
/0+5+)05:$049:0)510*+($/.-1&'-$,*3+$1&'$1-5)C<$
*
*
*

• d'*9:'$&52'$N.(1$9.1$9-*,.)1($0+$5+,$.+,'-$46$&*4'$5+,$&52'+V1$(50,$5$3*-,<$$F*$U$,*+V1$
C+*3$3&51V($8*0+8$*+W$
$

• U1$3*.:,$7'$+0)'$1*$C+*3$3&'+$1&'$)*+1-5)1*-($5-'$1.-+0+8$.9$5+,$,*0+8$1&0+8($5+,$3&51$
9-*)'(($1&'6$&52'$0+$5::$1&0($7.(0+'((<$$T&'+$U$8'1$1*$46$10:'$(158'$5-'$1&'6$8*0+8$1*$
)*+15)1$4'$*-$U$)*+15)1$1&'4$5+,$1&'6$)*4'$5+,$1&'+$9.1$1&'$1*0:'1($0+$5995-'+1:6$*-$,*$
U$9.1$1&'$1*0:'1($0+<$$U$,*+V1$C+*3$1&0(;$UV2'$7''+$1*:,$1&'6$,*$7.1$1&'+$6*.$(9'5C$1*$1&'4$
0+(0,'$5+,$1&'6$8*$*&$+*$$
$

• WV)5.('$01$35($,*+'$(1-508&1$.9$301&*.1$.($)*44.+0)510+8$l57*.1$9.110+8$0+$1&'$1*0:'1(m$
57*.1$3&51$35($&599'+0+8;$:0C'$(.-':6$01$)*.:,H2'$7''+$9.1$/.-1&'-$5356$/-*4$1&'$35::$(*$
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$

1&51$3'$)*.:,$'2'+1.5::6;$0/$3'$,')0,',$3'$,*+H1$:0C'$1&'$1*0:'1(;$3&'+$01$(1*9($*-$
3&51'2'-$&599'+($,*3+$1&'$1-5)C$L15C'$1&'4$*.1M;$7.1$+*3$01H($8*0+8$1*$7'$P.01'$)*(1:6$
1*$,*$1&51<$$
l%&0($)*44'+1$-':51'($1*$1&'$9*(010*+0+8$*/$1&'$('3'-$9:.470+8$/*-$5$@A%$7'0+8$
(08+0/0)5+1:6$):*('-$1*$1&'$1*0:'1$35::$1&5+$5$(15+,5-,$!.(1-5:05+$1*0:'1<$!:(*$(''$!99'+,0J$
?$U+(15::510*+$U((.'(<m$
$

?I99+DC?K-CID*M/-F//D*!J+9M/BE*KD,*
-BK,/E9/D;*

!$:5)C$*/$)*44.+0)510*+$7'13''+$1-5,'(4'+$4'5+1$1&'-'$
3'-'$(01.510*+($0+$3&0)&$)*+1-5)1',$1-5,'(4'+$3'-'$
.+535-'$*/$1&'$('P.'+)'$*/$'2'+1($1&51$+'',',$1*$7'$
/*::*3',$0+$0+(15::0+8$1&'$+'3$(6(1'4<$
*

*
*

• U$&5,$46$':')1-0)05+$*-85+0(',$1*$9.1$1&'$9*3'-$1&'-'<$$%&'6$(50,$+*;$6*.$+'',$4*-'$
9*3'-$3&0)&$0($5$-'5:$0((.'$*+)'$6*.-$&*.('$0($5:-'5,6$7.0:1$V)5.('$+*3$UH2'$8*1$&*--07:'$
:**C0+8$&*:'($0+$46$35::(<$$R*.$C+*3;$01$(&*.:,H2'$7''+$K$-08&1$/-*4$1&'$(15-1$3'H2'$8*1$
1&-''$9.49(<$$%&0($0($&*3$4.)&$9*3'-$3'H-'$8*0+8$1*$+'',$5+,$01$3*.:,H2'$)-'51',$K$
.+&5990+'((<$
$

• Z0C'$+*-45::6$6*.$,*$5$(*-1$*/$5$4''10+8$301&$6*.-$(.9'-20(*-$7.1$1&'6$N.(1$1.-+',$.9$5+,$
(15-1',$/*-$1&'$)*+)-'1'$*+'$,56$5+,$3'$1&*.8&1$*&&<$F*$U$&5,$1*$-0+8$`&-0($5+,$(56$
6*.H2'$8*1$1*$8'1$-*.+,$&'-'$5+,$1'::$.($3&51H($8*0+8$*+$5+,$3&51$3'$+'',$1*$,*$
7')5.('$*1&'-30('$01H($1**$:51'$*+)'$1&'$(:57H($,*3+<$

$
*

*
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A1 
Analysis of post-installation interviews 
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Preliminary analysis of ‘post-honeymoon’ (second round) interviews with participants in the urine diverting trial at Kinglake West 
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A2 
Analysis of post-installation interviews 
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&
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&
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&
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#7&0*K$0%8&(*"&5$%0#)0+8&10+'&#*-&
.(6-&7(.068&.-.,-%&K$-)+0#*0*:&
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&
• 4&"#*H+&.0*"I;-%)#*(668&(*"&4H2-&'("&(&5#$;6-&#7&20)0+#%)&1'#&'(2-&,--*&(&,0+9&8#$&<*#19&'(2-&

%(0)-"&+'-0%&-8-,%#1)&(&,0+3&&
&

• O-('&.#)+&#7&+'-.&70*"&+'(+&+'-8H%-&%-(668&-E50+-"&(,#$+&$)0*:&0+&(*81(83&J'-8&"#*H+&)(8&+'(+&%-(6689&
,$+&+'-8&"#&'(2-&(&:#3&

&
• O-)&+'-8&(66&D&0+&"0"*@+&)--.&+#&,#+'-%&(*8&#7&+'-.&+##&.$5'&*#+&+'(+&+'-8&+#6"&.-&(*81(83&

&
• O-)&4&+'0*<&1-@2-&)#%+&#7&:#+&$)-"&+#&0+&*#13&J'-&<0")&D&+'-8@%-&70*-3&J'-8&/$)+&7%-(<&#$+3&J'-8&/$)+&:#&

1'(+&+'-IS&?'(+&0)&1%#*:&10+'&8#$%&+#06-+S&O-)&<0")&(%-&'#*-)+&
&

• 4H2-&'-(%"&)+#%0-)&(,#$+&#+'-%&;-#;6-&'(20*:&;%#,6-.)&10+'&+'-.&,$+&4&5(*H+&%-(668&5#..-*+&#*&
+'(+3&4&'(2-*H+&'("&(*8&;%#,6-.)&;-%)#*(668&10+'&.0*-3&
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• T8&)#*&1()&)#%+&#7&D&'-H)&(&+--*(:-%&(*"&'-&)#%+&#7&D&()&5%$"-&(*"&%$"-&(*"&"0):$)+0*:&()&(*8#*-&
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&
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&
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Analysis  -  Interview  themes  and  illustrative  quotes   
  
The  outcomes  or  learning  from  the  YVW  interviews  have  been  structured  broadly  under  three  main  categories  including  Customer  Engagement  
which  highlight  issues  arising  from  the  engagement  of  customers  throughout  the  trial,  Project  Design  and  Management  which  highlight  issues  
associated  with  the  design  of  the  project  and  on-­‐going  management  of  YVW  staff  and  contractors  and  Project  Implementation  highlighting  issues  
arising  from  the  installation  and  implementation  of  systems  on-­‐site,  including  engagement  with  contactors,  builders  and  homeowners    
  

1. Customer  Engagement  (CE)  
a. Engaging  with  bushfire  victims  
b. Informing  residents  on  the  challenges  of  trialing  innovation  
c. Inconveniencing  customers  with  multiple  disruptions  
d. Learning  gained  from  individual  verses  community  engagement  
e. Keeping  lines  of  communication  open  with  residents  and  the  community  
f. Adopting  appropriate  communication  tools  for  community  engagement  
g. Clarifying  legal  rights  of  YVW  staff  and  residents  

  
2. Project  Design/Management  (PM)  

a. Departure  from  conventional  YVW  processes  of  management  
b. Lack  of  regular  internal  communication  and  team  meetings  
c. Structuring  processes  for  reflective  feedback  
d. Identifying  motivations  and  incentives  for  adopting  sustainable  innovation  
e. Understanding  the  pros  and  cons  of  new  technology  
f. Inappropriate  technology  selection    
g. Pre-­‐piloting  technologies  to  iron  out  the  kinks  
h. Taking  ownership  of  the  project,  whose  responsibility  is  it?  
i. Auditing,  compliance  and  regulatory  engagement  
j.   Pride  as  a  staff  motivator  

  
3. Project  Implementation  (PI)  

a. Lack  of  experience  and  processes  to  support  YVW  staff  working  on  residents  properties  
b. Learning  through  trial  and  error  
c. Co-­‐ordinating  plumbers,  builders  and  home  owners    
d. Proactive  community  engagement  
e. Outcome  focused  rather  than  process  focused  
f. Inadequate  management  of  plumbing  contractors  
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CE  (a):  The  team  identified  a  range  of  important  consequences  for  both  YVW  and  the  residents  as  a  consequence  of  the  bushfires.  Team  
members  agreed  Kinglake  residents  had  different  needs  as  bushfire  victims,  but  there  were  divergent  views  on  how  well  or  otherwise  YVW  
responded  to  those  needs.  YVW  also  suffered  reputational  damage  because  in  the  eyes  of  the  residents,  they  were,  at  times,  just  another  
government  departme   
  

     
I  speak  for  myself  here  but  it  was  just  really  hard  when  the  bushfires  happened  and  well  what  do  we  do  for  the  best?    Should  we  do  this?    Should  we  do  that?    It  
was  really  very  awkward  and  we  were  only  doing  things  out  of  a  sense  of  is  this  the  right  thing  to  do  or  not?  
  

     
...we  have  had  to  tread  really  gently,  because  of  the  situation  the  customers  are  in.  It  just  makes  it  hard  sometimes,  to  make  decisions.  ...  it  is  very  easy  for  them  
to  get  depressed,  and  the  general  public  on  their  side.  Therefore,  we  have  just  got  to  tread  really  gently.  I  think  that  is  the  biggest  social  issue  for  us.    
  

     
I  think  across  the  board  everybody  will  agree  that  their  attitude  was  certainly  unique  having  been  through  what  they'd  gone  through.    Dealing  with  them,  
they  needed  to  be  probably  dealt  with  in  a  different  manner.    
  

     
I  think  too  we  underestimated  the  needs  of  these  people  post  Black  Saturday.    I  wouldn't  even  say  underestimated,  I  don't  think  there  was  actually  
consideration.    We  haven't  treated  them  badly  or  any  worse  ...we  just  haven't  treated  them  differently  to  any  other  customer  which  in  hindsight  we  probably  
should  have  with  what  had  happened  prior  to  us  starting  work.    There  should  have  been  maybe  consideration,  but  hindsight  is  a  marvellous  thing.    
  

     
There's  a  lot  of  times  with  the  people  up  here  where  they  get  so  angry  and  worked  up  because  they've  been  -­  
government  department  known  to  man  promised  them  the  earth.    They've  all  half  delivered.    We're  the  last  'government'  body  up  there  and  coped  a  fair  bit  of  
crap  that  we  couldn't  do  anything  about.  
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CE  (b):  There  was  a  diversity  of  opinion  within  the  team  in  regard  to  the  approach  taken  to  engage  residents  in  trialing  innovation.  Some  of  the  
team  felt  that  YVW  should  have  been  more  up  front  and  open  with  residents  about  the  fact  this  was  a  novel  system,  and  therefore,  despite  

h  taken  to  engage  residents  in  trialing  innovation  was  adequate,  
reasonable  and  sound.  
  

     
I  think  we've  got  to  spend  more  time  with  the  community  and  make  them  understand  exactly  what  they're  getting  in  for,  what  we're  proposing...while  we're  
probably  good  at  selling  all  the  positives,  we've  also  got  to  show  them  and  say  that  hey,  there  could  be  some  negatives.    These  are  the  possibilities  and  this  is  
what  we  propose  we'll  do  if  this  is  the  worst  case  that  happened.  
  

     
...it's  important  that  we  tell  the  people  what  they  can  expect.  Not  just  in  terms  of  okay,  well  we're  going  to  come  in  here  and  we're  going  to  put  this  in  and  this  
is  where  it'll  go  and  it  should  take  this  long.  But  also  to  be  open  about  it  and  say,  this  is  a  pilot  for  us  as  well  and,  as  much  we're  confident  that  it's  going  to  go  
well,  and  we've  got  plans,  and  it's  not  based  on  just  guess  work,  that  we  might  encounter  some  things  and  there'll  be  some  teething  matters.    
  

     
...we  all  recognised  that  we  were  going  into  something  that  was  new  to  us.  Even  though  we  might  not  have  really  communicated  that  -­  you're  not  going  to  go  
with  that  as  our  number  one  point  to  the  community.  Hey  guess  what?  This  project  that's  going  to  affect  your  lives  -­  we've  never  done  it  before  so  we  don't  
know  how  it'll  go,  obviously  we  think  we  know  how  it'll  go  but  there's  no  guarantees.  
  

     
I  think  the  approach  we  took  was  reasonable  and  sound....we  were  pretty  upfront  with  people  in  saying  look  this  is  a  new  technology.  This  is  the  area  you  live,  
these  are  the  sorts  o   
  

     
Knowing  what  I  know  now...I  think  we  probably  would  have  a  more  open  approach  from  the  outset...just  be  honest  about  it...thi
Probably  have  a  big  information  session  beyond  the  normal  material  that  they  have.  
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CE  (c):  Residents  were  inconvenienced  when  pipework  and  technologies  had  to  be  re-­installed  due  to  faulty  performance.  The  challenge  in  
trialing  unfamiliar  systems  is  that  mistakes  occur,  systems  are  wrongly  installed  and  consequently  due  to  the  inconvenience  of  multiple  
disruptions  tensions  between  YVW  and  residents  arise.  Being  victims  of  the  bushfires  exposed  residents  to  further  interruptions.    
  

     
Fortunately  for  us  I  suppose  the  manufacturer  supported  us  in  that  decision  and  came  to  the  party  and  supplied  an  alternative  that  met  our  needs.    But,  once  
again,  it  means  we've  got  to  go  back  into  a  customer's  property,  dig  up  their  house  again  -­  the  interruption  and  everything  onsite  created  quite  a  bit  of  
tension.  
  

     
If  it  was  as  easy  as  just  go  in  and  fix  it  that  would  be  relatively  straight  forward.  But  it's  the  having  to  go  in  again  and  disturb  the  customer  and  say,  sorry,  we  
put  it  in  wrong.  You  are  just  on  the  back  foot  right  from  the  word  go...  You've  got  to  go  in  and  dig  up  through  their  landscaping  to  lay  the  pipes  again,  and  you  
are  worse  than  on  the  back  foot  -­  you  are  apologising  all  the  way.  It  just  makes  a  difficult  situation.  It  was  never  going  to  be  an  easy  job.  It  just  makes  it  all  the  
much  harder.  
  

     
It  is  like,  oh  God  here  we  are  again.    Sorry,  we  have  got  another  problem.    So  it  was  just,  I  think,  people  have  a  certain  amount  of  patience  to  deal  with  these  
types  of  projects  and  we  used  that  all  up  at  the  start  and  then  we  keep  beg,  borrowing  and  stealing  some  more  from  them.  
  

     
They'd  have  so  many  different  people  coming  up  to  them  trying  to  get  their  time  and  get  a  quote  or  whatever.  We  don't  want  to  be  just  part  of  this  white  noise  
that's  part  of  their  life.  We  want  to  make  our  interactions  with  them  to  be  meaningful  for  them  and  not  just  a  waste  of  their  time.  It's  been  difficult  to  try  to  
balance  that  in  with  our  communications  approach.  
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CE  (d):  There  were  mixed  opinions  on  the  value  of  engaging  with  residents  through  a  community  meeting  to  discuss  arising  problems.  While  
there  was  widespread  support  for  the  approach  taken  to  engage  residents  through  a  community  information  night,  some  team  members  felt  a  
more  intense  conversation  with  the  community  could  have  been  constructive,  but  suggested  YVW  needed  to  learn  how  to  deal  with  communal  
criticism.    
  

     
...whether  they've  got  that  problem  or  not,  they're  always  on  the  lookout,  and  if  they've  got  some  other  sort  of  problem  they  say  well  Harry's  got  that  problem,  
make  sure  I  don't  get  it....  It's  almost  as  if  one  person's  problem  becomes  everyone's  problem.  It's  a  pretty  small  community  up  there  and  so  everyone  does  talk  
to  one  another.  
  

     
There  was  certainly  some  discussion  early  on  as  to  whether  we  should  have  community  meetings  on  it  -­  to  try  to  isolate  the  issues.  But  it  was  decided  we  
should  deal  with  them  individually.  That's  turned  out  to  be,  I  think,  the  best  way  -­  establish  some  personal  relationships  with...the  customers.    
  

     
No  point  standing  up  in  a  room  and  saying  we're  going  to  do  this,  this  and  this  because  it's  not  appropriate  to  do  all  of  those  things  in  every  property.    We  
need  to  look  at  each  property  individually.    I  think  sticking  to  our  guns  and  taking  that  individual  approach  meant  that  you  could  deal  with  exactly  what  was  
going  on,  on  each  property.  
  

     
Basically  everyone  here  was  on  board  for  not  having  a  community  meeting  and  then  really  through  the  media  and  the  comms  guys  they  turned  our  ideas  
around.    We  had  the  communi
around  and  said,  I  am  very  glad  we  had  it.      
  

     
I  think  a  lot  of  people  here  are  still  on  training  wheels  with  some  of  things  in  terms  of  feeling  comfortable  about  doing  it  [community  engagement].  
The  learning  still  has  to  happen  within  the  business  around  what  can  be  achieved  through  having  not  an  all  in  brawl  but  a  more  intense  conversation.    Even  
with  people  being  grumpy.    You  can  still  get  some  constructive  criticism  from  that.  
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CE  (e):  Throughout  the  development  of  the  project  increasing  importance  has  been  placed  on  communicating  to  residents  how  the  trial  was  
developing,  the  inherent  challenges  associated  with  trialing  innovation  and  the  impacts  on  the  residents  of  adopting  these  alternative  systems.  
  

     
I  think  you  can  never  give  enough  [information].  You're  always  better  giving  too  much  and  the  customers  can  choose  whether  they  engage  with  it  or  not.  We  
might  well  have  given  all  the  information  we  had.    
  

     
  But  it  seems  quite  clear  that  people  need  to  understand  that  they're  going  to  have  to  tolerate  [some  teething  problems]  -­  and  while  those  conversations  were  
had  I  don't  think,  very  clearly  for  a  lot  of  people,  that  they  didn't  register...  
  

     
Probably  there  is  a  bit  of  lack  of  communication  in  terms  of  what  we've  actually  done  and  finished  up  with,  the  impacts  on  them  in  terms  of  any  running  costs  
or  ongoing  maintenance.    Maybe  that  hadn't  been  gone  through  enough.    The  information  was  out  there,  but  maybe  it  needed  even  a  one  on  one  session  with  
some  of  these  people.  
  

     
The  other  thing  is  keeping  the  community  up  there  up  to  date.    A  project  like  this,  it  grows  legs  very  quickly.    When  you  find  something  wrong  you've  got  to  fix  
it  and  not  just  fix  it  on  one  property.    You've  got  to  go  and  fix  20  properties.    Trying  to  keep  the  entire  community  informed  on  what  we  were  doing  has  been  
pretty  difficult.  
  

     
The  days  of  someone  knocking  on  the  door  and  going,  we're  digging  a  new  sewer  through  your  backyard,  we'll  be  there  sometime  in  the  next  month,  and  
that's  all  you  told  them,  those  days  are  gone.    People  want  to  be  informed.  
  

     
I  think  one  of  the  things  that  we've  learnt,  is  the  value  in  sending  out  a  monthly  or  fortnightly  letter  to  everybody  up  there,  even  if  it  doesn't  say  anything.    Just  
the  fact  that  they're  getting  something  from  the  water  authority  that  says,  we're  doing  this,  this  and  this,  nothing's  really  changed,  reiterate  what  you've  been  
through,  if  you've  got  any  problems  call  these  numbers.      
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CE  (f):  Using  forms  of  communication  that  were  appropriate  for  conveying  information  to  Kinglake  residents  was  recognised.  Some  team  
members  felt  residents  were  not  sufficiently  engaged  and  therefore  did  not  have  a  thorough  understanding  of  the  consequences  associated  
with  adopting  the  system,  such  as  the  financial  impacts.  Team  members  commented  on  the  effectiveness  of  conducting  face  to  face  meetings  
upfront  to  establish  rapport  and  clarify  how  the  system  would  impa   

  
  
I  guess  it  also  reinforces  some  of  the  beliefs  that  I  have,  such  as  why  muck  around  with  different  forms  of  technology  to  communicate  with  someone  when  it's  
simplest  to  either  pick  up  the  phone  or  just  go  and  talk  to  them.  Seeing  the  positive  effect  that  has  had  on  the  people  in  Kinglake  just  reinforces  how  important  
it  is  to  do  that  with  other  projects.  
  
  
Rather  than  a  phone  call  or  letter  or  e-­mail,  actually  sit  face  to  face  and  say,  here  it  is.    This  is  what  it  looks  like.      This  is  where  it  will  go.    This  is  what  it  will  do  
for  you.    This  is  how  much  it  will  cost  to  run  down  the  track.    This  is  what  you  need  to  do  to  maintain  it.    This  is  what  you  are  going  to  get  out  of  it.    Have  a  very,  
very  cut  and  dry  process  as  to  what  that  is  and  get  that  delivered  I  think  personally  to  the  customer.  
  
  
Again  I  think  it's  just  general  [observation  in]  society  that  unless  somebody  is  actually  sitting  there  face  to  face  telling  you,  people  don't  necessarily...  I  mean  I  
sat  in  a  meeting  this  morning  where  I  sent  an  e-­mail  out  and  my  boss  said  yes  to  it.    Then  I  brought  it  up  in  the  meeting  and  he  sort  of  looked  at  me.    I  said,  did  
you  read  it?    He  said,  I  read  the  first  half.    You  know.  
  
  
I  think  we  really  should  have  sat  down  with  every  person  who  wanted  to  be  in  the  project,  talk  about  the  technology  so  they  understood  what  they  were  buying  
into,  talk  about  the  impacts,  so  what  is  going  to  happen  with  their  day-­to-­day  life.    Talk  about  the  financial  impacts  so  that  they  were  formally  informed  and  
now  making  a  decision  that  they  were  really  buying  in  and  committing  to  it.  
  
  
I  know  the  communications  that  we've  used  up  there  -­  some  of  the  materials  we've  had  used  the  Kenny  character  from  the  movies  on  the  fact  sheets  that  they  
have  laminated.  It's  how  to  clean  a  toilet,  or  how  to  use  it,  and  it's  got  a  bit  of  humour  in  there  in  plain  language.  That's  had  really  positive  feedback  from  the  
people  up  there.  I  think  it's  making  sure  that  you  try  to  use  the  language  of  the  people  up  there,  if  you  can,  and  try  to  find  the  right  way  to  be  able  to  relate  to  
people.  I  guess  that'd  be  a  key  learning  -­  just  try  to  get  your  message  across  in  a  way  that  is  the  easiest  way  for  the  people  to  hear  it.    
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CE  (g):  For  some  team  members,  there  is  a  lack  of  clarity  around  whether  there  were  signed  agreements  by  residents  in  taking  part  in  the  trial,  
this  has  subsequently  created  concern  in  regard  to  the  legal  rights  of  YVW  staff  (and  customers)  in  working  on  residential  properties.    
  
  
The  other  thing  which  I  don't  think  we've  really  done  any  work  on  is  that  I'm  not  sure  still  what  the  homeowners  have  agreed  to.    Is  there  a  trial  document  that  
they  sign  that  gives  us  certain  rights  and  gives  them  certain  rights  and  obligations  as  well?  
  
  
It's  just  a  little  bit  grey.    You  hear  all  different  things  and  I've  seen  a  million  different  bits  of  paper  but  I  haven't  seen  anything  with  a  customer's  footprint  
[signature]  on  it  saying,  I  agree.    That's  the  one  thing  that  still  worries  me.    What  happens  if  we  get  a  customer  that  turns  round  and  goes,  you  can  all  XXX  
where  do  we  go  from  there?    Have  we  got  a  legal  agreement  that  gives  us  rights  or  not  or  are  we  floating  in  the  wind  just  hoping?  
  
  
...  I've  got  to  go  in  there  and  tread  on  glass  really,  just  the  way  you  deal  with  the  customer,  because  I  don't  know  and  I  can't  really  find  out  from  anyone,  if  
there's  a  signed  document.  
  
  
Because  when  things  happen  now  you  can't  go  back  and  say,  oh  but  you  knew  about  this,  you  signed  onto  this  because  some  of  th t.    Part  of  that  
was  because  of  the  rebuilding  from  the  fires.    
  
  
....when  it  comes  to  the  construction  phase  and  I've  got  the  opportunity  to  get  them  to  sign  something,  I  want  it  signed  then  there's  no  argument...it  doesn't  
specify  everything,  but  at  least  I've  got  something  that  says  the  customer's  agreed  this  is  where  X,  Y  and  Z  are  going.    If  they  come  back  and  say,  no  I  didn't  
want  it  there,  at  least  I  can  go,  well  you  signed,  what  do  you  want  me  to  do?  
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PM  (a):  The  Kinglake  project  was  not  managed  through  standard  YVW  processes,  but  the  reasons  for  this  were  unclear.  A  particular  issue  
was  that  the  planning  team  did  not  forward  the  project  to  the  asset  creation  team  after  the  initial  design  phase  as  would  normally  have  
occurred.  A  number  of  team  members  commented  on  the  consequent  lack  of  expertise  in  managing  field  work  by  the  planning  team.    
  

     
Maybe  initially  the  planning  guys  weren't  aware  of  how  deep  some  of  the  plumbing  work  was  being  done.  It's  probably  something  when  we  
actually  do  a  review  on  this  -­‐  how  those  decisions  were  made  -­‐  we  need  to  look  at.  Probably  in  hindsight  we  should  have  managed  it.    
  

     
...the  planners  were  really  the  only  ones  who  had  done  the  community  consultation  and  planning  phase,  and  because  it  was  so  new  in  terms  of  the  way  
we  do  things,  it  was  held  in  the  planning  area  for,  I  think,  longer  -­‐  well,  in  hindsight,  definitely,  longer  than  it  should  have.    It  should  have  moved  to  the  
people  who  are  used  to  making  things  happen  on  the  ground,  and  used  to  dealing  with  contractors,  and  used  to  making  sure  we  get  the  right  quality  
earlier.      
  

     
  team  in  terms  of  a  cross  

functional  team,  but  everyone  has  got  other  things  they  are  doing  as  well.  
  

     
  case  planning,  for  

whatever  reason  and  I'm  not  sure  on  the  reasons,  the  construction  phase  started  under  planning  
  

     
...we  (asset  creation)  probably  should  have  been  a  lot  more  engaged  early  on  in  the  project.  I  can  understand  why  -­‐  because  it  was  a  trial  project  -­‐  so  I  
can  understand  why  our  planning  colleagues  wanted  to  be  involved  and  very  close  to  it.  But  their  forte  is  not  managing  work  out  in  the  field,  ours  is.  So  
certainly  that's  one  big  thing  for  me.    
  

     
  pump  station  and  this  has  so  
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PM  (b):  A  general  observation  was  that  team  meetings  were  fragmented,  irregular  and  did  not  always  involve  necessary  team  members.  
Many  felt  that  internal  communication  through  regularly  scheduled  project  meetings  would  have  contributed  to  identifying  and  acting  on  
emerging  problems  earlier.    

  
     
So  there  are  get-­togethers  every  now  and  then.  There  weren't  regular  meetings  like  weekly  or  fortnightly  meetings  to  go  over  the  project,  but  certainly  we  
have  had  a  number  of  customer  issues  around  there.    
  

     
Perhaps  in  hindsight  we  should  have  more  regular  project  meetings  along  the  way.  Maybe  a  regular,  we've  had  a  few  but  not  a  regular  every  month  meeting  
trying  to  sort  out  issues  on  the  project,  you  know  a  monthly  project  meeting.    
  

     
I  suppose  I've  learnt  just  what  the  importance  of  really  good  internal  communication  and  understanding  of  roles  in  a  team  is.    I've  learnt  I  think  the  
importance  of  just  the  constancy  of  communication  that's  required.    
  

     
I  think  I've  enjoyed  the  liaison  and  the  contract  management  but  it's  sort  of  like  we've  got  so  many  players  involved  in  the  project  that  I'm  just  probably  
wondering  if  there  is  a  different  way  we  could  have  engaged  internally  about  it.  
  

     
...it's  like  almost  developing  a  culture  of  change  and  good  practice  around  project  management  and  yeah  you  want  to  broaden  it  out  from  the  personal  
learning...there  could  be  systemic  ways  that  this  [problem]  could  be  addressed.  
  

     
Just  checking  in  with  people  -­  I  think  what  we  ended  up  -­  because  we  were  a  bit  here  and  a  bit  there  and  all  the  rest  it  became  a  lot  more  reactive  rather  
than  proactive.    Yes  so  I  reckon  if  we  had  a  little  group  of  people  check  up  -­  just  checking  on  things  more  regularly.    I  reckon  that  might  have  made  a  
difference  in  terms  of  spotting  when  things  seem  to  be  going  a  little  bit  off  the  rails.  
  

     
I  mean  I'm  only  -­  my  sense  is  that  could  have  helped.    We  still  had  reasonable  communication  but  there  were  times  when  I'd  heard  about  a  meeting  and  I  
thought,  hmmm  would  have  been  good  to  have  been  there.    Yes  so  that  occasionally  happened  and  maybe  if  -­  yeah  a  problem  shared  is  a  problem  solved.      
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PM(c):  A  number  of  team  members  noted  the  need  to  build-­in  reflection  throughout  the  project  to  gain  insight  into  how  the  project  was  
progressing  and  apply  what  was  learnt.  For  example,  the  lack  of  reflection  on  the  evolution  of  the  project  from  a  retrofit  to  a  greenfield  meant  the  
project  was  not  managed  as  a  greenfield  site  would  have.  One  suggestion  was  to  have  reflective  feedback  from  an  external  peer  reviewer  group  as  
a  way  of  operationalising  reflection.  
  
  
...yeah  well  we  knew  it  was  experimental  and  we  knew  it  was  going  to  be  like  that  but  there's  a  point  where  you've  got  to  stand  up  and  take  responsibility  and  say,  
have  we  gone  far  enough  with  this?    Should  we  be  pulling  back  et  cetera,  et  cetera?    That's  something  I  think  is  an  ongoing  discussion  for  us  internally  with  a  lot  
of  projects.  
  
  
we  need  to  be  very  clear  with  what  went  wrong  and  what  worked  and  then  make  sure  we  use  those  learnings  in  installing  it  again.    So  I  think  if  we  don't  do  that  
we'd  be  stupid  really.      
  
  
You  have  to  have  a  balanced  view     and  I  question  whether  we  did  that  well.    So  how  can  we  be  reflective  -­  once  you  commit  to  doing  something,  how  can  you  
honestly  step  back  and  say  is  it  going  well?  What  would  we  do  differently?    Look  I'm  making  it  up  as  I'm  going.    I  think  it's  to  have  a  group  as  a  peer  reviewer  that  
aren't  captured  by  the  day-­to-­day  components  because  then  they  can  give  you  that  reflective  feedback.  So  I  think  the  reflective  feedback  -­  so  I'd  add  that  to  it.      

  
  
  ...just  taking  a  bit  of  a  step  back  early  on  in  the  project  and  taking  the  time  just  to  think  about  how  these  things  would  interact  and  what  are  some  of  the  issues  
that  might  come  up?    You  can  never  plan  for  everything  and  

  
  
  
It  is  quite  a  complex  project.    I  think  it  would  have  been  good  I  guess  to  actually  take  stock  and  see  that  the  project  was  changing  from  a  retrofit  type  of  project  to  

different  needs  at  the  one  time.  
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PM  (d):  The  majority  of  team  members  commented  that  careful  selection  of  residents  is  required  in  trialling  new  systems.  In  Kinglake,  financial  
incentives  were  seen  as  a  major  motivation  for  residents  but  for  the  long  term  viability  of  the  systems  there  was  a  common  perception  that  
residents  also  needed  to  be  motivated  by  the  environmental  benefits  of  the  system.  
  
  
...when  you're  going  to  put  the  number  of  elements  we've  put  together  you  really  need  people  who  are  wedded  to  the  sustainability  environment  -­  that  needs  to  
be  their  focus  because  I  think  then  they  have  a  tolerance  for  the  learning  that  they  need  to  go  through  and  the  behavioural  change  they  need  to  go  through  to  
adapt  this  new  technology.    
  
  
So  you  know  people  who  are  prepared  to  shape  their  lifestyles  for  the  greater  good  and  I  think  that  when  you're  doing  something  like  this  -­  that's  as  
challenging  as  this  is  -­  then  you  need  people  that  have  that  focus  because  they're  prepared  to  go  on  the  journey  with  you.      
  
  
...once  upon  a  time  people  would  have  gone  up  there  [Kinglake]  because  it  was  cheap.    So  if  they're  doing  that  then,  you  know  that's  a  different  reason  for  living  
there  and  that's  a  financial  reason.    Maybe  they're  not  good  candidates  for  what  you're  doing  because  there  may  be  an  electricity  cost  down  the  track  -­  maybe  
not  a  big  one.  

  
  
I  mean  you  know  there's  lots  of  things  people  go  yeah,  yeah,  right,  I  can  climb  that  hill  or  I  can,  and  they  just  can't...we  need  to  try  and  balance  our  need  to  trial  
something  with  finding  the  right  people.    Obviously  in  this  sort  of  situation  you  need  a  community,  so  you  need  enough  people  in  a  fairly  close  proximity.      
  
  

they  have  to  attend  to,  they  have  got  to  use  different  products  in  their  washing.    They  have  to  clean  differently  in  their  toilets.  When  you  add  all  those  little  
gh  to  make  people  a  bit  annoyed  if  they  are  not  completely  on  board.  

  
  
...most  of  the  community  we're  working  with  have  adopted  this  technology  for  a  monetary  reason.    Because  they're  rebuilding  from  a  bushfire,  we've  offered  that  
we'll  do  this  work  on  your  house,  it's  no  cost.  They  see  that  as  a  monetary  saving  so  they  sign  up  for  it  without  really  considering  that  it  is  a  trial  and  that  the  
monetary  benefit,  while  there  is  a  fairly  big  monetary  benefit,  that  there  could  also  be  a  few  headaches  along  the  way.    
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PM  (e):  A  common  view  amongst  team  members  is  that  there  was  a  lack  of  understanding  and  internal  knowledge  about  the  technologies  
adopted  and  that  if  a  better  knowledge  base  existed,  problems  could  have  been  identified  earlier.  Some  team  members  commented  that  
knowledge  was  not  only  required  about  individual  technologies  but  also  how  a  combination  of  technologies  functioned  together.  
  
  
That  would  be  one  thing...looking  into  each  of  the  technologies  a  bit  better.....  The  technology  suppliers  did  this  talk  to  us  which  all  this  information  came  out  

  
  
    

  them  and  say,  it  would  be  better  
for  us  to  not  install  this  than  put  it  on  your  bedroom  wall  because  you  will  not  sleep  [because  of  the  sounds  of  the  pumps  running].    So  one  of  the  guys...was  in  a  

  
  
  
There   e  ironed  out  a  few  issues  
then.  

  
  

s  whereas  I  relied  too  much  on  [others]  knowledge.    So  I  would  just  
refer  everything  back  to  [others]  and  say,  what  is  this,  what  is  that?  I  probably  personally  should  have  got  more  involved  in  those  technical  details  so  I  could  

tions  better.    I  could  have  identified  some  other  problems  earlier,  maybe  myself.  
  
  
I  think  just  have  we  really  understood  the  different  technologies  and  this  is  as  a  layperson  I'm  saying  this  -­  we  can  all  have  our  opinion  when  we're  not  a  
plumber  or  an  engineer.    But  could  we  have  tested  out  a  little  bit  more  the  interfaces  of  the  two  systems  so  that  we  had  some  degree  of  confidence  that  they  
were  more  likely  to  work  than  not.    So  a  bit  more  homework  around  that.  
  
  
I'm  only  just  commenting  from  a  very  non  involved  point  of  view  on  the  technical  side  of  things  but  is  that  something  we  probably  needed  to  have  thought  
through  a  little  bit  differently?  yes  you're  going  into  the  unknown  but  we  do  know  enough  about  a  lot  of  these  things  to  think  how  detailed  have  been  the  risk  
assessments  in  doing  this?    What  can  we  lose  out  of  it  for  us?    What  could  be  gained?    
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PM  (f):  Some  team  members  saw  conservative  water  use  practices,  unsuitable  climatic  conditions  and  increased  capacity  of  rain  tanks  at  
Kinglake,  as  incompatible  with  the  use  of  greywater  systems.  A  few  team  members  felt  the  conditions  set  for  funding  the  project,  constrained  
the  direction  of  the  project  once  funding  was  committed  -­  eg.  residents  were  required  to  take  the  greywater  system  to  be  part  of  the  trial.  
  
  

een  on  town  water  or  piped  
sewage,  so  they  use  water  quite  sparingly,  they  have  particular  habits  of  water  use...I  d   
  
    
So  they're  the  elements  that  I  would  do  differently.    So  it's  selecting  the  area,  the  technical  selection  -­  being  able  to  review  the  products  if  they  don't  work;  
changing  them.    It's  hard  to  change  once  you've  gone  down  a  path  and  you  have  funding  and  you've  got  to  do  this.    
  
  
But  when  you  start  to  think  about  that  with  the  interaction  of  the  fact  that  their  water  is  coming  from  water  tanks,  not  reticulating  water,  you  start  to  think  
well  God  was  this  even  appropriate  in  the  first  place?  
  
  
They  are  still  developing  emerging  technologies  and  even  things  like  they  said  to  us  in  that  meeting  in  January,  if  it  gets  below  18  degrees  in  the  treatment  
column,  things  really  slow  down.    We  said,  well  it  sno   
  
  
I  think  the  other  thing  that  complicated  the  customer  consultation  as  well  was  in  order  for  us  to  use  the  funding  and  go  ahead  with  the  project,  the  urine  
separating  toilets  and  the  grey  water  systems  had  to  be  part  of  it  because  they  were  the  innovate  aspect  I  suppose.  It  was  a  bit  of  a  mixed  message  because  we  

e  were  saying  you  can  only  have  a  
sewerage  connection  if  you  take  up  the  toilet  and  the  grey  water  system  as  well.      
  
  
So  we  ended  up  with  a  grey  water  system  and  it  was  designed  at  a  point  of  time  here.  Then  there  were  the  fires  and  people  ended  up  with  larger  tanks  system  
competes  with  the  tanks,  so  should  we  have  pulled  that  out.      
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PM  (g):  The  circumstances  triggered  by  the  bushfires  meant  that  building  and  installing  systems  occurred  rapidly  without  time  to  reflect  on  
arising  issues,  consequently  oversights  in  planning  occurred.  Many  commented  that  in  retrospect,  it  would  have  been  beneficial  to  select  a  
smaller  sample  of  homes,  or  pre-­pilot  new  systems  in  a  more  controlled  manner  where  inherent  problems  in  new  technologies  could  be  dealt  
with  on  a  smaller  scale.  
  
    
...the  job  site  exploded  exponentially...very  quickly.    We  started  off  with  one  or  two  and  all  of  a  sudden  we  are  five  and  10,  15  houses  on  the  go.    You  just  multiply  
the  problem  out  I  think.    We  all  got  a  little  bit  caught  short.  
  
  
...this  thing  exploded,  that  the  project  exploded  quite  quickly  in  terms  of  the  volume  of  work  on  and  the  fact  that  we  were  essentially  installing  a  fairly  well  
untrialed  process.    I  think  that's  where  we  came  unstuck,  where  we  had  most  issues.      
  
  
We  had  to  rush  a  lot  of  the  things.    We  still  had  to  tender  for  things  like  the  grey  water  treatment  system  and  make  sure  we  went  through  the  proper  processes.    
I  guess  it  meant  that  there  were  oversights  in  terms  of  planning,  you  know  some  of  the  details  around  installing  the  technology  and  how  things  would  actually  
fit  together.    
  
  
The  brakes  should  have  been  possibly  put  on  that.    Get  one  from  go  to  wao,  iron  out  the  kinks,  let  it  run  for  a  little  bit  and  make  sure  that  we  are  right.    It's  all  
fairly  new  technology....  
  
  
Don't  try  and  barrel  into  20  and  30  houses  all  in  one  go.    Take  four  or  five,  give  them  a  go  and  you  get  a  good  cross  section  there.    You  might  only  get  a  couple  
in  one  house,  you  get  a  family  in  another  one,  you  get  a  single  in  another.    You  get  a  good  opportunity  to  monitor  that  for  a  few  months  and  just  see  how  it  
goes.    I  suppose  that's  sort  of  the  crux  of  it.      
  
  
I  would  have  picked  a  smaller  group  of  people.    I  know  25  is  not  many.    We  originally  based  -­  we  had  a  sort  of  minimum  number  that  would  determine  whether  
the  project  would  proceed  or  not.      We  based  that  on  having  enough  urine  to  be  able  to  -­  
important  thing.    
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PM  (h):  Ownership  of  the  project  has  been  commented  by  team  members  from  a  number  of  different  perspectives.  Externally,  outsourcing  
contracts,  (and  subsequently  subcontracts)  decreased  responsibility  and  ownership  for  the  project.  Internally  the  issue  of  ownership  was  
viewed  by  some  team  members  as  being  inadequate  within  the  team  where  an  absence  of  departmental  ownership  exists.  
  
  
...so  we  outsourced  everything  which  meant  that  we  then  had  to  go  to  a  plumber  and  the  plumber  then  outsourced  it.    So  what  happens  is  you  get  
decreased  responsibility  or  ownership.    So  you  really  have  to  have  a  very  good  person  in  the  field  and  ideally  they're  in  the  project  team;  and  probably  
within  the  company.      
  
  
...we  had  to  step  into  that  management  role  and  take  charge  or  take  ownership  of  the  project  really  and  make  sure  we  could  deliver  what  we'd  done,  more  
or  less  promised  the  customers  we  would.  

  
  
If  it's  a  trial,  we  should  own  the  trial  and  really  show  the  community  that  we  do  own  the  trial.      

  
  
I  think  part  of  the  problem  also  with  this  project  is  starting  to  become  th
bit  of  it  and  the  ISF  stuff  from  the  urine  stuff  is  still  sitting  over  in  [the  planning]  area  and  then  certain  stuff  becomes  operational  and  moves  to  the  Mec  and  
Elec  team  and  the  maintenance  team.  So  I  still  think  someone  needs  to  take  ownership  of  this  and  make  sure  that  they  continue  to  work  with  people  and  

  
  
  
[the  project]  will  move  into  different  phases,  so  that  is  why  someone  will  need  to  sit  across  the  top  of  it  and  make  sure  that  they  are  still...filling  in  the  gaps  

re  out  there  and  like  I  said  collecting  the  next  phase  information,  
are  we  actually  saving  any  water?    What  are  we  actually  doing  out  there?      

  
  
So  I  think  we  have  definitely  got  some  work  in  terms  of  ironing  out  that  process  still,  but  once  again  it  is  t
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PM  (i):  Regulatory  support  was  viewed  as  necessary  at  different  stages  of  the  project.  While  one  interviewee  saw  engagement  with  plumbing  
regulators  (PIC)  enabled  approval  of  technologies,  another  interviewee  perceived  a  disappointing  lack  of  interest  by  the  PIC  in  the  novelty  of  
the  trial.  The  lack  of  certification  of  new  plumbing  works  by  the  PIC  required  YVW  to  audit  compliance  of  plumbing  works  by  contractors  who  
in  some  cases  were  not  working  within  the  regulatory  scope  of  the  project.  
  
  
...  one  of  the  most  important  things...is  to  get  the  regulatory  aspect  settled  first  and  make  sure  everybody  involved  is  across  what  the  regulator  is  going  to  
require.  We  had  a  few  small  gaps  where  it  was  a  bit  vague  on  what  the  requirements  were,  especially  with  new  technology  that's  untried.    You  need  to  have  a  
very  tight  scope  so  that  the  contractor  really  understands  what  he's  pricing  and  what  he's  going  in  to  do.  
  
  
Whilst  we  had  a  fairly  good  scope...our  contractor  has  never  read  it...it's  just  so  frustrating  when  you're  onsite  and  you  say  to  him,  you've  got  to  do  this.    Why?    
It's  in  the  scope.    In  the  what?    It's  the  thing  I've  given  you  like  five  times.    Read  it.    Yeah,  it's  just  mind  boggling.  

  
  
I  suppose  one  of  the  disappointing  things  is  how  little  [interest]  the  actual  plumbing  regulator  in  the  state  [showed]  -­  it's  a  trial,  it's  innovative.    You  would  
have  thought  that  the  regulator  might  have  wanted  to  have  a  bit  more  hand  in  it,  but  they  really  didn't  show  a  lot  of  interest...  didn't  show  any  interest  
whatsoever.  

  
  
It's  a  strange  set  of  affairs  when  you  think  that,  not  going  back  that  far,  every  single  below  ground  drain  in  Victoria  was  inspected  prior  to  backfill.    We've  

-­ there's  
no  one  checking...  Everywhere,  across  the  state.    The  Plumbing  Industry  Commission  looks  at  approximately  five  per  cent  of  a  plumber's  work  which  is  a  pretty  
low  number.  

  
  
I  think  the  stakeholder  engagement  has  worked  well.    Getting  the  right  regulatory  parties  involved  early  and  making  sure  they  are  aware  of  the  project  and  
what  the  purposes  were.    Similarly  engaging  the  Plumbing  Industry  Commission  as  well  and  getting  permission  to  install  the  urine  diverting  toilets.  I  know  

  non-­Australian  standard  plumbing  product.  
  

Briefing paper for staff workshop – analysis of individual learnings



  

  

     
PM  (j):  The  innovative  nature  of  the  Kinglake  project,  the  opportunity  act  as  leaders  in  the  area  of  sustainability  and  the  unprecedented  
investment  in  social  research  on  the  project  was  commented  on  by  the  majority  of  team  members  who  were  proud  and  excited  to  be  part  of  
such  a  pioneering  project.  
  

     
You  know  we  want  to  be  leaders;  we  want  to  be  working  in  the  area  of  sustainability  but  yeah  with  reservations.    I'm  probably  biased  in  terms  of  my  own  
investment  in  it.    If  I  let  that  go  -­‐  if  I  was  able  to  step  aside  of  it  would  I  do  it  again?  I'd  do  it  again  but  I'd  do  it  differently.  

     
I  suppose  the  benefits  are  down  the  track.    I  don't  know  enough  about  Yarra  Valley's  area  and  its  sizes  of  small  towns  and  isolated  areas  where  what  
we're  doing  would  fit  in,  but  I  can  definitely  see  the  benefit  for  others.  
  

     
...this  is  a  pretty  innovative  project  and  it  looks  like  a  bit  of  a  flagship  type  thing.  It's  exciting  to  be  involved  in  those  things.  
    

     
What  have  I  personally  gained?    [pause]  I  guess  a  sense  of  achievement  for  doing  something  different.      

     
Well  I've  always  said  that  I  think  it's  really  exciting  that  Yarra  Valley  Water  is  being  prepared  to  put  this  amount  of  money  into  a  piece  of  social  research.    
Not  in  my  experience  have  I  ever  had  that  opportunity  to  have  that  amount  of  funding  to  do  something  like  this  which  I  think  is  really  important.  

     
I  think  that  part  -­‐  I  feel  quite  positive  about  being  in  an  organisation  that's  really  prepared  to  go  out  on  the  front  foot  and  lead.    So  that  part's  exciting  for  
me.  
  

     
It  worked  well  from  the  fact  that  Yarra  Valley  grasped  the  idea,  grasped  the  opportunity  to  resolve  what  was  quite  a  problem  in  terms  of  the  sewerage  
treatment  in  a  local  area.    They  were  able  to  do  that.    The  fact  that  they  embraced  a  unique  idea,  even  the  grey  water  treatment.    It's  a  great  idea.      
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  properties  as  

opposed  to  a  more  public  space.  This  is  not  only  a  new  experience  for  YVW  staff  but  also  presented  a  dilemma  in  that  there  are  no  established  
processes  and  systems  in  place  to  support  such  interaction  with  residents.  The  lack  of  experience  in  working  in  this  way  means  there  have  
been  mistakes  made  in  interacting  with  residents  on-­site.  
  

     
-­  for  my  specific  role.  But  that's  all  part  of  the  learning  process.  

     
I  thi tion  and  this  has  so  much  

tandard  -­  
  

  
     
I  think  it  was  a  real  eye  opener  for  Yarra  Valley  because  we  don't  typically  do  a  lot  of  work  on  people's  properties.    We  realistically  never  do  any  work  inside  
their  homes.    Now  all  of  a  sudden  we're  inside  their  homes,  in  their  properties  trying  to  work  with  the  owners  in  close  proximity.    A  lot  of  our  existing  systems  
and  processes  probably  don't  allow  for  that  interaction  with  the  homeowner  and  the  level  of  interaction  we  need.  
  

     

he  associated  maintenance  of  the  system.    
  

     
...like  I  said  to  the  customers  all  along,  while  you  might  be  upset  with  us,  you've  got  to  understand  this  is  new.    We  don't  normally  do  this.    Said  to  them  all  
along,  you  wait  to  see  us  work  out  in  the  street.    
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PI  (b):  The  process  of  learning  through  the  experience  of  installing  systems  and  rectifying  initial  mistakes  has  meant  that  the  first  round  of  
installations  has  been  characteristically  problematic.  But  through  the  experience  of  learning-­by-­doing  a  greater  knowledge  of  the  range  of  
issues  associated  with  trialing  innovation  has  been  gained.  

  
     

  out,  but  those  customers  early  on  
would  have  had  to  put  up  with  those.  The  ones  that  are  building  later,  hopefully,  won't  have  the  same  issues.    
  

     
So  there  are  some  things  we  are  learning  from  as  we  go.  That  is  probably  not  managed  that  way,  it  just  happened  to  happen.  Someone's  got  to  start,  
someone's  got  to  be  first  and  you  work  your  way  through.  
  

     
Because  Yarra  Valley  Water  as  an  organisation  hasn't  really  done  anything  like  this  before,  we'd  all  be  on  a  bit  of  a  learning  curve.  You  can't  really  go  in  and  
plan  ahead  and  say,  well  this  is  what  we're  going  to  be  doing  here  when  you've  never  done  it  before.  I  think  that  would  be  pretty  arrogant.  As  much  as  you  try  
to  be  positive  and  proactive  when  you're  planning  things,  you  have  to  just  accept  that  a  lot  of  the  time  things  are  reactive.  You  put  things  in  place  and  you  see  
how  people  respond  to  that.  Based  on  that,  okay  well  you  can  plan  a  bit  further.    
  

     
I  think  the  best  way  to  learn  is  when  things  go  wrong.    Having  had  a  few  technical  things  go  wrong  has  definitely  generated  some  learnings  for  us.    
  

     
It's  just  the  complexity  of  getting  things  on  the  ground.    It  should  be  easy  to  install  and  it  is  probably  -­  the  innovators  are  probably  more  conceptual  people.    
For  something  to  work  you  have  to  have  a  mixture  of  innovators  and  people  who  are  on  the  ground  that  actually  make  things  work.    Sometimes  they  don't  
work  and  you  need  many  things  for  them  to  happen  to  be  successful.  
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PI  (c):  The  challenge  in  installing  novel  systems  in  a  greenfield  project  is  that  coordination  is  required  between  YVW,  the  homeowner,  builder  
and  plumber/s  during  the  construction  of  the  house.  Communication  and  co-­ordination  between  all  parties  was  perceived  as  critical  in  
installing  new  systems  correctly.  
  

     
The  domestic  builder  is  not  used  to  dealing  with  a  contractor  like  us  doing  an  individual  task  like  we  were.    There  was  the  lap  over  between  our  work  and  the  
actual  house  plumber's  work.    You've  got  the  Yarra  Valley  input  coming  from  their  large,  very  organised  civil  type  construction  work...They'd  be  having  their  
toolbox  talk  and  that  sort  of  thing.    It's  a  little  bit  foreign  to  the  domestic  builder.    
  

     
We've  learnt  that  it's  not  just  the  homeowner  we've  got  to  deal  with.    We're  constructing  a  new  house  so  we've  got...a  homeowner,  a  builder  and  a  plumber  
and,  in  some  cases,  multiple  plumbers  if  the  builder  uses  one  plumber  for  his  below  ground  drain  and  then  another  plumber  to  do  his  above  ground  work.  
  

     
The  one  thing  that  we  have  really  settled  on  as  a  good  way  to  go  is  that  we  prepare  a  property  plan  of  our  proposal,  what  assets  we're  going  to  put  on  the  site,  
where  we're  going  to  locate  them.    We  do  that  liaising  with  the  homeowner  so  that  they're  happy  with  the  locations.    We  then  offer  that  to  the  builder  and  
their  plumbers  so  that  everybody's  working  to  the  same  plan.  
  

     
The  builders  typically  these  days  work  on  a  very  tight  construction  timeframe  and  they  don't  want  anything  to  interrupt  that...They  don't  care  that  the  
customers  saving  considerable  dollars  by  using  us  to  do  a  lot  of  the  work.    The  builder's  got  his  goggles  on,  he's  got  his  project  to  deliver  and  that's  it.  
  

     
...the  project  was  changing  from  a  retrofit  type  of  project  to  a  greenfield  kind  of  project  and  how  we  might  be  working  in  wi
plumbers  and  customers  and  all  these  different  needs  at  the  one  time.    I  suppose  our  working  in  with  those  different  parties  was  a  bit  fragmented.  
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ation.  Some  team  

only  agreed  
that  plumbing  contractors  should  not  be  negotiating  work  with  customers  on  behalf  of  YVW.  
  

     
I  think  communicating  with  the  community,  trying  to  work  with  the  community  I  suppose  rather  than  separating  yourself.    You've  got  to  be  a  part  of  the  
community  you're  working  in  and  you  get  a  bit  more  acceptance.  
  

     
...work  was  going  on  but  they  hadn't  kind  of  got  back  as  often  as  people  were  obviously  feeling  the  need.  I  said....use  the  community  engagement  people  
[YVW  staff]....they  don't  have  your  expertise  in  engineering  -­  but  they  can  go  and  have  conversations  with  people  and  make  them  feel...heard.    
  

     
I  think  the  construction  contractor  shouldn't  be  doing  all  the  negotiating  work  with  the  customer  because  he's  going  to  be  looking  what  benefits  him  the  
most  and  trying  to  make  the  customer  decide  in  his  favour  rather  than,  if  we're  there,  we  can  influence  the  customer  a  little  more  and  say,  hey  look  no,  you  
need  to  step  back  and  have  a  think  about  this  because  once  this  goes  in  the  ground,  it's  there  forever.    Are  you  planning  a  garden  bed?    what  are  you  
planning  to  do  with  the  space?  
  

     
...it  became  a  bit  like  a  snowball  when  more  and  more  people  were  experiencing  problems  it  was  harder...to  keep  across  all  of  that.    So  I  think  having  a  
closer  monitoring  of  all  of  that  going  on  with  a  bit  more  help  [with  more  community  engagement  staff  involved]  -­  might  have  offset  some  of  the  angst  that  
people  had.  
  

     
I  think  we've  still  got  a  lot  of...learning  to  do  in  here  about  the  way  we  approach  community  engagement,  feeling  more  comfortable  with  losing  a  bit  more  
control  and  all  those  sorts  of  things.    I  put  that  down  to  just  the  residual  cultural  challenges  but  I'm  really  disappointed  in  that  part  of  the  project  not  
being  able  to  be  done  in  the  right  way.  
  

     
I  think  we  probably  assume  too  much  and  answer  too  many  questions  when  we  should  be  asking  more  questions  of  the  people  involved.  So  I  think  that  
drove  us  for  a  little  while.    
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PI  (e):  The  complexity  of  implementing  the  project  meant  that  some  YVW  staff  took  on  new  responsibilities  to  meet  the  needs  of  residents  and  
deliver  the  job.  The  approach  by  some  team  members  was  outcome  focused  rather  than  process  focused,  that  sometimes  meant  going  beyond  
conventional  work  descriptions,  and  thinking  outside  the  square.  
  
  
So  where  we  would  normally  have  a  project  manager  who  would  do  this  and  the  contractor  would  do  this  -­  we're  finding  that  we  actually,  our  project  
manager  actually  has  to  be  doing  more  and  it's  because  of  his  willingness,  to  his  credit,  to  take  that  on  board,  that  it  has  got  to  this  stage.  
  
  
You  know  you  can  have  rules  and  procedures  and  work  descriptions  of  what  you  should  be  doing,  but  it's  someone  who  actually  doesn't  work  to  that,  but  
actually  works  to  delivering  the  job  and  filling  in  all  the  gaps  and  taking  responsibility....it's  great  to  actually  look  back  and  see  that.    So  I  think  they've  done  a  
fantastic  job.  
  
  
I  still  have  that  feeling  you  know  that  you  can't  go  walking  in  people's  houses,  that  type  of  thing...it's  in  difficult  situations,  in  new  situations  where  you  
actually  need  people  to  think  outside  the  square  and  get  things  done;  seeing  people  being  able  to  deliver  that.    So  that's  the  satisfying  thing  for  me.  
  
  
...normally  compliance  officers  aren't  making  decisions  with  the  contractors  and  don't  have  the  authority  to  do  that.    We've  had  to  move  away  from  our  
normal  model  and  be  able  to  make  changes  on  the  fly  and  get  things  working  for  customers.    It  was  probably  one  of  the  biggest  changes  I  think  that  we  made  
up  there.  
  
  
I  found  with  the  new  technology  while  you  might  have  a  problem  in  the  middle  somewhere,  it  could  be  something  downstream  or  even  upstream  of  it  that's  
influencing  that  problem.    I  suppose  more  or  less  looking  outside  the  square  that  you're  looking  in.    
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PI  (f):  Management  of  plumbing  contactors  was  viewed  by  many  as  being  inadequately  administered.  The  combination  of  substandard  
plumbing  skills,  subcontracting  work  to  plumbers  with  little  ownership  over  the  project  and  the  lack  of  adherence  to  basic  plumbing  code  
practices  culminated  in  considerable  rework  of  poorly  installed  systems.  

  
  
...the  management  of  the  contractor  on  site  was  probably  not  as  well  managed  as  it  could  have  been.  There  was  a  lot  of  re-­‐work  required  of  the  early  
work  that  was  done;  that  has  caused  a  lot  of  the  customer  issues...  
  
  
I  don't  know  whether  they  didn't  think  about  it  or  I  don't  know  why  and  whether  it  was  just  an  oversight;  and  they  [planning  staff]  didn't  realise  that  the  
plumbers  didn't  have  that  skill  level...  
  
  
So  as  soon  as  you  move  from  the  company  it's,  by  how  many  steps  removed  are  they?  Well  it  was  a  contractor  to  us  -­‐  and  I  think  they  used  a  
subcontractor  -­‐  so  you  know  its  three  steps  removed.    And  then  there  are  different  people  doing  different  parts.    So  you  really  have  to  have  one  person  
and  you  really  have  to  know  them  well.    They  have  to  be  techno-­‐proficient  and  they  have  to  have  some  ownership  as  well  and  belief  in  it.    
  
  
Well  we  let  the  contractor  have  a  bit  too  much  say  in  the  way  it  was  done.    The  Plumbing  Code  is  pretty  tight  on  water  seal  traps,  that  every  fixture  needs  
a  water  seal  trap.    For  some  reason  the  contractor  thought  that  the  toilet  didn't  need  a  water  seal  trap.    Pretty  obvious  that  it  did.    Once  we  started  fitting  
them  we  found  a  lot  of  the  problems  -­‐  all  the  problems  -­‐  dissipated.  
  
  
It's  a  trial  project  for  Yarra  Valley  Water.    It's  not  a  trial  project  for  Schultz  Plumbing.    We  need  to  probably  put  a  lot  more  resource  into  it  early  days  and  
see  the  benefit,  reap  the  benefit  the  track.    

    
  
It's  a  bit  like  a  border  collie  rounding  people  up  which  as  we  often  say  we've  just  got  to  put  our  border  collie  outfits  on  and  go  off  and  do  a  round  up...I  
think  they're  the  sorts  of  risks  that  can  really  topple  something  over.  

  
  

  

Briefing paper for staff workshop – analysis of individual learnings



Appendix  B     Summary  report  of  interview  references  
The  following  summary  report  provides  an  overview  of  topics  and  issues  discussed  by  YVW  staff  during  structured  interviews.  The  table  below  is  
structured  to  give  the  reader  a  summary  of  how  many  interviewees  (number  of  sources  coded)  have  discussed  a  particular  topic  or  issue  and  how  many  
times  this  has  occurred  (number  of  coding  references).  In  addition  the  table  also  provides  information  on  whether  a  particular  topic  or  issue  is  related  
to  other  topics  (Parent  Node  name)  
Name   Number  Of  Sources  Coded     Number  Of  Coding  References   Parent  Node  Name  

advocates  questioning  innovation   1     2     

applying  learning   6     16     

appropriate  mode  of  communication   6     25     

appropriate  technology  selection   4     12     

being  honest  about  the  challenges  of  a  trial  project  6     11     

changing  role  for  YVW  -­‐  coming  into  the  household  5     9     

committing  to  the  project   3     4     

community  support   1     2     

complexity  of  retrofit   1     2     

complying  to  regulations   1     6     

conflicting  perspectives  on  community  

engagement  

1     3     

coordinating  plumbing  and  building   3     8     

cross  disciplinary  skills  and  knowledge   2     7     

cumulative  problems   4     11     

customer  agreements  for  trial   4     12     

customer  engagement   7     32     
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dealing  with  bushfire  victims     10     25     

decision  making   4     12   Nodes\\project  management  

delivering  on-­‐time   1     1     

delivery  verses  long  term  benefits   1     3     

designing  the  system   1     7     

different  from  most  projects   6     15   Nodes\\project  management  

early  identification  of  problems   3     5     

effects  of  grief   1     2     

evaluating  the  project   2     3     

facing  criticism   1     1     

financial  cost  of  fixing  problems   1     3     

first  impressions  last   1     2     

inaccurate  cost  estimates   2     2     

inconveniencing  customers   7     12   Nodes\\customer  engagement  

increasing  level  of  communication   1     2     

individual  vs  community  consultation   7     27     

informing  customers   10     35     

learning  by  doing   8     20     

learning  from  existing  installations  by  others   4     7     

long  term  aspirations   1     2     
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maintenance   3     6     

managing  contractors   8     46     

managing  risks   3     6     

media   4     10     

motivations  for  taking  the  system   5     20     

negotiating  with  suppliers   1     3     

new  plumbing  practices   2     4     

new  responsibilities  for  staff   6     12     

new  technology  problems   10     22     

odour  issues   3     9     

organisational  support   1     2     

ownership  of  the  project   3     9     

plumbing  problems   8     17     

pre-­‐pilot   2     7     

pride  in  trialing  sustainable  innovation   8     21     

proactive  customer  engagement   3     6     

project  management   7     45     

quality  of  installation   3     4     

quantifying  the  benefits   2     2     

reassuring  customers   1     4     
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reflection   6     20     

reputation  effected   2     2     

requires  changing  practices   4     7     

requires  team  effort   4     23     

retrofit  program   1     1     

scale  of  installation   3     4     

securing  contractual  agreements  with  suppliers   1     1     

seeking  different  perspectives   1     1     

selecting  a  community  to  trial  innovation   6     12     

social  impacts  of  new  technology   2     3     

social  research   1     2     

speed  of  installation   4     9     

stakeholder  expertise   4     15     

supporting  institutions  for  innovation   1     3     

timing  engagement   4     8   Nodes\\customer  engagement  

trust   2     4     

understanding  new  technologies   4     19     

unexpected  problems   4     6     

variable  acceptability   2     3     

YVW  presence  in  the  community   3     13     
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• J"1B,11".#1)@"-2)B,1-.6(01)30".0)-.)1"$#"#$)&#)&$0((6(#-!
• H.66,#"-7)6((-"#$)30".0)-.)1(--"#$).,-)&$0((6(#-1)&#A)%(--"#$)-2()B.66,#"-7)'#.@)-2&-)

@()@(0()%..'"#$)&-)0("#1-&-"#$)-2()30.T(B-!
!

FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• =2()A.B,6(#-)@&1)0(+"(@(A)>7)%&@7(01)
• J.B,6(#-)>&1(A).#)B.#A"-".#1).:)B.##(B-".#)-.)30(11,0()1(@(01))F>,-)-2(0()6&7)>()

30.>%(61)@"-2)-2"1)&1)B,1-.6(01)@(0()#.-)&B-,&%%7)1"$#"#$).#)-2()1&6():.06).,-%"#"#$)-2()
B.#A"-".#1)P)1(():..-#.-(MD)

)
GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• S"(%A)1-&::)#((A)-.)2&+()&#),#A(01-&#A"#$).:)@2&-)B,1-.6(01)2&+()&$0((A)-.)
• H%&0":"B&-".#).:)1-&::)&#A)B,1-.6(0)0"$2-1)"#)&)%($&%)A.B,6(#-)
• [&'()1,0()-2&-)B,1-.6(01)&0()B%(&0)&>.,-)@2&-)-2(7)&0()1"$#"#$),3)-.)&#A)-2&-)&$0((6(#-1)

&0()1"$#(A)
)

HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• 80.T(B-)-(&6)#((A1)-.)>()(1-&>%"12(A)&-)B.66(#B(6(#-)P)@.0')2&1)1-&0-(A)%(A)>7)U&BV,"()

52&03%(1)-.)A(-(06"#()30.T(B-)-(&6(
• G%%)3&0-"(1)"#+.%+(A)#((A)-.),#A(01-&#A)-2()A.B,6(#-&-".#)&#A)&$0((6(#-1)6&A()>7)

B,1-.6(01)&#A)ab/)1-&::(
• e(-)%($&%)&A+"B((
• 5,33.0-)-2()&,-2.0"-7).:):"(%A)1-&::(
• E&+()B%(&0)&,-2.0"-7)P)&)30.T(B-).@#(0)F8^M)B.,%A)>()1.6(.#()@2.)@.,%A)2&+()A(B"1".#)

6&'"#$)&>"%"-7C)"1)&B0.11)&%%)-2()"#:.06&-".#)&#A)3&0-).:)-2()30.T(B-C)"1)&)$.N-.)3(01.#)&#A)"1)
@2(0()-2()c>,B')1-.31ID)Ffg4)-2"1)0.%()A.(1)#.-)B,00(#-%7)(?"1-)&-)ab/MD)8.-(#-"&%%7)5&6)
G,1-"#)&1)30.T(B-).@#(0D)F5-((0"#$)e0.,3)B.,%A)3%&7)&)0.%()2(0(M(

• E&+()&)A.B,6(#-)@"-2):"#&%).@#(012"3)&#A)0(13.#1">"%"-7)-.)>()1"$#(A)&1)3&0-).:)2&#A.+(0)
30.B(11D)Y-)2&1)>((#)&$0((A)-2&-)@()@"%%)B&007).,-).#(N.#N.#()2&#A.+(01)F%(A)>7)G11(-)
H0(&-".#)&#A)@"-2)H.66,#"-7)*#$&$(6(#-)-(&6I1)2(%3MD)/"%%)(?3%&"#)&$0((6(#-)&-)-2"1)
6((-"#$)&#A)-07)-.)$(-)"-)1"$#(AD)J&-()P)1,$$(1-)>7)(#A).:)5(3)KL;;D(

• J(+(%.3)&),1(0N:0"(#A%7)-0&B'"#$O0(B.0A"#$)171-(6)-.)A.B,6(#-)B,1-.6(0)"#-(0&B-".#1)&#A)
"11,(1)(D$D),1()1.6(-2"#$)%"'()\H.#1,%-&-".#)[&#&$(0]).0)J&0_"#)1-&'(2.%A(0)-0&B'"#$D))

! GB-".#4)B.66,#"-7)(#$&$(6(#-)-(&6)-.)$(-)"#:.06&-".#)&>.,-)1,B2)1.:-@&0()B.1-1)&#A)
B&3&>"%"-"(1)P)A&-(4)1,$$(1-)>7)%&-()5(3-(6>(0)KL;;D)

• *#1,0()0($,%&0)"#-(0#&%)30.T(B-)-(&6)B.66,#"B&-".#1)30(:(0&>%7)0($,%&0)6((-"#$1).0).-2(0)
&$0((A)@&71)-.)0(+"(@)"#-(0&B-".#1)

) '

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
;)H,1-.6(01)1"$#(A)&#)&33%"B&-".#):.06)-.)B.##(B-)-.)1(@(0D)=2"1)@&1)0(V,(1-(A).:)-2()B,1-.6(0)&1)
&B'#.@%(A$(6(#-).:)-2()cB.#A"-".#1).:)B.##(B-".#I)&$0((6(#-)1(--"#$).,-)ab/)&#A)B,1-.6(0)0(13.#1">"%"-"(1D)
)



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$()h).:);<'

@&5%.,$&0'.-)$:-&#)'%&'#3-'"3144-&0-)'%5'#.$144$&0'$&&%A1#$%&';789'<'91#-.'
B-"#%.?'
!

CD 35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• H.66,#"B&-"#$)-.)0(1"A(#-1)-2&-)"-)"1)&)#(@)-(B2#.%.$7)
• GA)2.B)&330.&B2)-.)"#:.06"#$)-2(6).:)-2()B2&%%(#$(1)P)-2"1)@&1).#%7)A.#()&-)&)2"$2)%(+(%C)@()

A"A#I-)$.)"#-.)13(B":"B1)
)

FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• 5-0&-($"B)"#3,-):0.6)-2()B.66,#"-7)(#$&$(6(#-)-(&6(
• Q(1(&0B2)%(&0#"#$1):0.6)(?-(0#&%)B&1()1-,A"(1(
• GA+"B(O(?3(B-&-".#1)>&1(A).#)A"1B,11".#1):0.6)-2()1,33%"(01)FA"AOA"A#I-)2(%3M(
• 80.?"6"-7).:)-2()&0(&C)"-)@&1);)2.,0)A0"+():0.6)["-B2&6)-.)!"#$%&'()/(1-(
• Q(1"A(#-1)@(0()@"%%"#$)&#A)&+&"%&>%()-.)-&%')&-)6.1-)-"6(1)(
• ab/1)B.66"-6(#-)-.)"##.+&-".#)&#A):&B"#$)B2&%%(#$(1(
• YA(#-":7)&#A)%"&"1()@"-2).-2(0).0$&#"_&-".#1)-2&-)2&+()>((#)"#+.%+(A)"#)1"6"%&0)

-0"&%1O"##.+&-".#1(
(

GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• H.#1"1-(#B7)"#).,0)'(7)6(11&$(1)"#)>.-2)@0"--(#)6&-(0"&%1)&#A):&B()-.):&B()B.#+(01&-".#D)

f((A)-.)>&%&#B().3-"6"16)F&+."A)1B&0"#$)3&0-"B"3&#-1).::M)@"-2)0(&%"-7(
• 5-.3)&#A)-2"#')&>.,-)@2&-)0(%&-(1)-.)-2()B,1-.6(0)&#A)2.@)@()B.66,#"B&-()-2"1(
• S.B,1).#)-2()>(2&+".,0&%OB.1-)"63&B-1)-2&-)@"%%)&::(B-)B,1-.6(01(
• 80(N-0"&%%"#$)-2()-(B2#.%.$7)&#A)"63%(6(#-&-".#)@.,%A)$"+()ab/)&)>(--(0),#A(01-&#A"#$).:)

"63&B-1).#)B,1-.6(01)P)6&#&$()(?3(B-&-".#1(
• /0"--(#)A.B,6(#-&-".#)P)1"$#(A)A.B,6(#-1)&:-(0)&)+(0>&%):&B()-.):&B()B.#+(01&-".#(
• *?3(0-)&A+"B()-.)6"-"$&-()"11,(1)&#A)B2&%%(#$(1)"1)#((A(A):0.6)-2()3%&##"#$)1-&$((
• [.0()(632&1"1).#)(#AN-.N(#A)B,1-.6(0)(?3(0"(#B()
• 8(&')@&-(0)>.A"(1)B.,%A)3..%)0(1.,0B(1)O(#(0$7)"#-.)-2(1()"##.+&-".#1)

o J(+(%.3)A.B,6(#-1O"#:.06&-".#)>&1(A).#)WJ=)1B2(6(1)
• Q(%7)%(11).#)"#:.):0.6)1,33%"(01`),1()6.0()0(:(0(#B(1)&#A)(?-(0#&%)B2(B'1))

(
HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• YA(#-":7)&%%)0(%(+&#-)-(&61)&#A)(?3(0-1)@"-2"#)ab/C)-2(#)2&+()3%&##"#$)A"1B,11".#1)&1)(&0%7)

&1)3.11">%(D)
• ^@#(012"3)"1)&)6,1-)P)B.#1"1-(#B7)"#)30.T(B-)6&#&$(6(#-)@"%%)0(A,B()B.#:,1".#):.0)>.-2)

B,1-.6(01)&#A)ab/)
• 8%&#)A"1B,11".#1)(&0%7)
• J(+(%.3)&)B.66,#"B&-".#1)3%&#)-.)1-0,B-,0()-2()-"6"#$)&#A)6(11&$(1).:)B.66,#"B&-".#)
• Y63%(6(#-)30.B(11(1)-.)"#B%,A()6&#A&-.07)30(N-0"&%%"#$).:)-(B2#.%.$7C)-2"1)&+."A1)0,12"#$)

-2"#$1)
• E.#(1-)-0&#13&0(#-)B.66,#"B&-".#)-.)B,1-.6(01)&1)(&0%7)&1)3.11">%()P)$(-)-2(6)"#+.%+(AD)

S"#A).,-)@2&-)-2("0)#((A1)&0()P)e(#,"#()(#$&$(6(#-)
• ab/)-.)A(+(%.3)&)0(3.0-)&#AO.0)B.66,#"B&-()'(7):"#A"#$1)-.)@&-(0)1(B-.0)3,>%"B&-".#1`)

&--(#A)B.#:(0(#B(1)(-BC)
• !(7)"#A"+"A,&%1)"#)-2(1()-73().:)30.T(B-1)12.,%A)>()(#B.,0&$(A)-.)30.6.-()'(7):"#A"#$1)&#A)

B2&%%(#$(1)P)#(-@.0'"#$)"1)(11(#-"&%))
• =2(0(I1)&)%&B').:)0(&%).@#(012"3)"#)-2()30.T(B-)P)-2(0()#((A1)-.)>().#()3(01.#)@2.)2&1)

.@#(012"3)1.)-2()6(11&$()"1)B.#-0.%%(A)&#A)-2()c>,B')1-.31)@"-2)-2(6I(
) '



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$();L).:);<'

!:%C#$&0'1CC.%C.$1#-'"%,,+&$"1#$%&'#%%4)'5%.'"%,,+&$#6'-&010-,-&#'
;91#-.'B-"#%.?'
!

CD (35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• /0"--(#)6&-(0"&%1))N)6&#,&%1C)%(--(01)
• S&B()-.):&B()B.#-&B-)-.)>,"%A)0(%&-".#12"31)
• [&'"#$).,01(%+(1)0(&A"%7)&+&"%&>%()&%%)2.,01)
• e(--"#$)B,1-.6(01)"#+.%+(A)"#)6&#,&%)A(+(%.36(#-)
• ="6"#$).:)B.66,#"B&-".#)P)1.6(-2"#$):"--"#$)&-)-2()0"$2-)-"6()
• ^3(#)c(?3.N1-7%(I)"#:.06&-".#)1(11".#)

)
FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• 8%&##"#$)-2"#$1).,-)

)
GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• Q($,%&0)0(+"(@)).:)B.66,#"B&-".#1)1-0&-($7)
• H.#:"06"#$)1B.3()&#A)A(-&"%1).:)30.T(B-)>(:.0()B.66,#"B&-"#$)
• g("#$)+(07)B%(&0)&>.,-)@2&-)-2()30.T(B-)"1)P)&)-0"&%).0)30.T(B-)
• /()#((A)-.)>()6.0()@"%%"#$)-.)-&'()6.0()0"1'1)&#A)>()-0&#13&0(#-)
• i"1-(#"#$)2&0A(0)-.)@2&-)-2()B.66,#"-7)1&71)&#A)@&#-1)&#A)&B-"#$)"#)&)6.0()-"6(%7)@&7)

)
HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(

(
"#$%&'()!*+,#$%!-+./'.0!

• Q(+"(@)@2&-)-2()B.66,#"-7)#((A1)
• Q($,%&0%7)0(+"(@).,0)B.66,#"B&-".#)(::.0-1)&#A)B.66,#"-7)#((A1)+"&)0($,%&0)30.T(B-)-(&6)

6((-"#$1)P)6.#-2%7)6((-"#$1)2&1)>((#)(1-&>%"12(A)%(A)>7)U&BV,"()52&03%(1)(
! GB-".#4)Q(+"(@)&#A),3A&-()-2()B,00(#-)B.66,#"B&-".#1)1-0&-($7)>7)%(A)B.66,#"-7)

(#$&$(6(#-)-(&6)B.%%&>.0&-"#$)@"-2)@"A(0)-(&6)P1,$$(1-)&)RN@((')-"6(:0&6((
(
(
123!4'$!#$-&5)$4)!+67).8!9:!

• G0-"B,%&-"#$)B.66,#"-7)(#$&$(6(#-)%(&0#"#$1):.0),1()>7).-2(01)-20.,$2)B.#:(0(#B(1C)
3,>%"B&-".#1)&#A)$0.,3)30(1(#-&-".#1)F@"-2"#)-2()@&-(0)1(B-.0M)P)3&3(0)-.)>()30(3&0(A)@"-2)
H5YQ^):.0)"#A,1-07)3,>%"B&-".#C)%(A)>7)8%&##"#$D)

• J(-(06"#"#$).33.0-,#"-"(1)-.)$"+()30(1(#-&-".#1C)B.66,#"B&-()-20.,$2)+&0".,1):.06&%)
B2&##(%1D)S,-,0()B.#:(0(#B().33.0-,#"-"(1)-.)>()&11(11(A)F.#B()30.T(B-)"1):,%%7)B.63%(-(MD)
=.)>()%(A)>7)S0&#B"1)8&66"#$(0)

)
3'6).!8)46+.!

• 80(3&0"#$)&330.30"&-()B.66,#"B&-".#)1-0&-($"(1)"#B.03.0&-"#$)0($,%&0)0(+"(@1)
! GB-".#4)(#1,0()0($,%&0)6((-"#$1)-.)0(+"(@)B,1-.6(0)"11,(1)
! GB-".#4)(#$&$(6(#-).:)'(7)"#-(0#&%)ab/)1,33.0-)$0.,31)&-)30.T(B-)"#B(3-".#)1-&$()
! GB-".#4)6&'()B.#-&B-)@"-2)3&0-"B"3&-"#$)B,1-.6(01)-.)1((')-2("0):((A>&B')&>.,-)-2()30.T(B-)

&1)3&0-).:)-2().+(0&%%)(+&%,&-".#)30.B(11D)(
(
)
)
) '



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$();;).:);<'

D.%E-"#'@,C4-,-&#1#$%&'23-,-)'

D.%1"#$A-'*%,,+&$#6'/&010-,-&#';=$&041>-?'
CD 35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• E&+"#$)&)'(7)B.#-&B-).#N1"-()"#)@2"B2)B,1-.6(01):((%)B.6:.0-&>%()-.)A(&%)@"-2)
• H.66,#"-7)B.#1,%-&-".#)#"$2-)@&1)@(%%)0(B("+(A)
• E&+"#$)&)2"$2(0)%(+(%).:)6&#&$(6(#-)6((-)B,1-.6(01)@2(#)-"6(1)$.-)-.,$2)F($D)G#A0(@)

&#A)=.#7)!(%%7)
• 80.+"A"#$)6.#-2%7),3A&-(1)&#A)3%&#1)$"+(1)&)B.#1"1-(#-)6(11&$().:)1,33.0-)-.)0(1"A(#-1)
• g("#$)3271"B&%%7)30(1(#-)"#)-2()B.66,#"-7)
)
FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• E&+"#$)6&#&$(6(#-)3,12),1)-.)c."%)-2()1V,(&'7)@2((%I)V,"B'%7)F($D)Q(1.%+()B,1-.6(0)

B.63%&"#-1M)
• H.66,#"-7)0(13.#A(A)@(%%)-.)"#B0(&1(A)"#:.06&-".#)&#A)0($,%&0)B.#-&B-)
• =07"#$)&)B.,3%().:)A"::(0(#-)&330.&B2(1)-.):"#A).,-)-2().#()-2&-)@.0'(A)($D)j6&1)2&63(0C)

6.#-2%7)#(@1%(--(01)
)

GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• *#$&$()-2()B.66,#"-7)30(N"#1-&%%&-".#)
• E(&+7)(#$&$(6(#-).:)B.66,#"-7)&-)30.T(B-)6"%(1-.#(1)
• i(-)-2()B.66,#"-7)'#.@)2.@)"63.0-&#-)-2"1)30.T(B-)"1)"#)-2()%&0$(0)1B2(6().:)-2"#$1C)"-)

6&'(1)-2(6):((%)13(B"&%))
• *#$&$()-2(6)"#)A"1B,11"#$)>.-2)-2()3.1"-"+()&#A)#($&-"+()"63%"B&-".#1).:)-2()-(B2#.%.$7)1.)

@()B&#)B,-)-20.,$2)-2()c$0&3(+"#()$.11"3I)
• *#$&$()B,1-.6(01)@2(-2(0)-2(7)2&+()&)30.>%(6).0)#.-)

)
HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• G)#((A):.0)1-0.#$(0):.B,1).#)B.66,#"-7)B.#1,%-&-".#)P)c/&%')-2()=&%'IC)-2"1)"1)&%1.)&)@&7).:)

30.-(B-"#$).,0)c>0&#AI(
• =2()>,1"#(11)#((A1)-.)6&'()B.#1,%-&-".#)&)30".0"-7(
• 53(#A)-2()6.#(7)-.)%"1-(#)-.)-2()B.66,#"-7C)0(13.#A"#$)&#A)&B-"#$).#)@2&-)-2(7)1&7(
• H.#+"#B()-2()B.66,#"-7)@(I0()@.0'"#$)"#)3&0-#(012"3C)-2"1)6(&#1)B2&#$"#$)"#)0(13.#1()-.)

B.66,#"-7)B.#B(0#1D)=2"1)6(&#1)>("#$)&A&3-&>%()&#A):%(?">%(D)/()2&+()A.#()-2"1)-.)&)
A($0(()($D)&%%.@"#$)2.6(1)-.)"#1-&%%)>.-2)&)WJ=)&#A)/H(

• G%%)-2()"#:.06&-".#)@()$&"#):0.6)-2()30.T(B-)@()12.,%A)>():((A"#$)>&B')"#-.)-2()B.66,#"-7)
P)'((3)-2(6)"#:.06(A)"#)B&1().:)B2&#$(1D)H.66,#"B&-".#1)8%&#)$."#$):.0@&0A)-.)>()
30(3&0(AC)%(A)>7)H.66,#"-7)*#$&$(6(#-)-(&6D)=2"1)@"%%)"A(#-":7)'(7)6"%(1-.#(1)&#A)
6(B2&#"161):.0)30.+"A"#$)"#:.06&-".#C)(D$D)>,%%(-"#1D(

! GB-".#4)Q(+"1()B.66,#"-7)(#$&$(6(#-)3%&#)&#A)0(+"(@)(::.0-1)-.)A&-()@"-2)B,1-.6(01D)(
J(+(%.3)'(7)6(11&$(1)&#A)B.66,#"B&-".#)6&-(0"&%1)-.)1,33.0-).#$."#$)B.#-&B-)@"-2)
B,1-.6(01)-.)A"1B,11)#(?-)1-(31).:)-2()30.T(B-D)=2"1)B.,%A)>()B.N.0A"#&-(A)>7)-2()H*)-(&6)
&#A)1(-)&)A(&A%"#().:)(#A).:)5(3-(6>(0D(

)
)
) '



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$();K).:);<'

*%%.:$&1#$&0'D4+,F-.)G'H+$4:-.)'1&:'I%,-'%J&-.)';=$&041>-?'
!

CD 35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• 80(3&0&-".#).:)&)30.3(0-7)3%&#).:).,0)30.3.1&%C)@2&-)&11(-1)&0()$."#$)-.)1"-()&#A)@2(0()-2(7)

@"%%)%.B&-(A)
• YA(#-":"(A)-2&-)!"#$%&'()@(#-):0.6)&)0(-0.:"-)-73().:)30.T(B-)-.)&)$0((#:"(A)30.T(B-)

)
FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• Y#3,-):0.6)ab/):"(%A)1-&::(

(
GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• G#&%71()&#A)"A(#-":7)@2&-)1'"%%1)@"%%)>()0(V,"0(A)-.)A.)-2()@.0').#)-2()$0.,#A(
• H%.1(0)6&#&$(6(#-)&#A)1,3(0+"1".#).:).#N1"-()3(01.##(%(
• f((A)-.)A(&%)@"-2)&%%)-0&A(16(#).#)-2()30.3(0-7(
• ^#N1"-()3(.3%()#((A)-.)2&+()1'"%%1)0(V,"0(A)-.)A.)-2()T.>(

(
HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• g(--(0)1(%(B-".#).:)B.#-0&B-.0)-2&-),1(1)-2("0).@#)1-&::k(
• [.0()A(-&"%(A)30.3(0-7)3%&#)P)%..')&-)0(1.,0B"#$)-.)(#1,0()-2"1)B&#)>()(?(B,-(A)3&0-"B,%&0%7)

$"+(#)-2()1"$#":"B&#B().:)-2()30.T(B-(
! GB-".#4),#A(0-&'():.06&%)0(+"(@)@"-2)B.#-0&B-.01)-.)A"1B,11)-2()%(&0#"#$1)&#A)@2&-)B&#)>()

3,-)"#)3%&B()-.)&+."A)-2()30.>%(61)(#B.,#-(0(A)>7)-2"1)30.T(B-D)=2"1)B.,%A)>()A.#()>7)
1.6(.#()"#)G11(-)H0(&-".#XX)

)
!
!
) '



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$();Z).:);<'

D.%E-"#'K1&10-,-&#'23-,-)'

D.%"-))-)'5%.'.-54-"#$A-'5--:F1">';=$&041>-?'
)

CD (35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• *?-(0#&%)1-&'(2.%A(0)0(:(0(#B()$0.,3)30.+"A(A)&)3&"0).:):0(12)(7(1)-.)(+&%,&-()30.T(B-)(
• J"&%.$,()"#-(0#&%%7)A"A)2&33(#)>,-)@&1)&)>"-)&AN2.B(
• Q($,%&0),3A&-(1)@"-2)5&6)G,1-"#)&#A)=.#7)!(%%7)2(%3(A),1)"A(#-":7)"11,(1)(&0%7)&#A)30.+"A(A)

:((A>&B'D)Q($,%&0"-7).:)6((-"#$1)A"6"#"12(A)"#)-2()6"AA%().:)-2()30.T(B-)A,()-.)-"6()
B.#1-0&"#-1)&#A)-2()(6(0$(#B7)-.):"?)(6(0$"#$)30.>%(61(

(
FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• E"$2)%(+(%).:)$..A@"%%)>7)(&B2)30.T(B-)-(&6)6(6>(0D)=2"1)2(%3(A),1)$"+()&#A)0(B("+()

:((A>&B'(
• i(+(%).:)"#-(0(1-)&#A)>,7N"#):0.6)1(#".0)6&#&$(6(#-)P)-2(7)1.,$2-),3A&-(1)&#A)30.+"A(A)

"#3,-(
(

GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• f((A)1.6(.#()@2.)"1)B.63%(-(%7)0(6.+(A):0.6)-2()30.T(B-)-.)1B0,-"#"_()&#A)30.+"A()

:((A>&B')F@2(-2(0)"-1)(?-(0#&%)-.)-2()30.T(B-).0)(?-(0#&%)-.)ab/)A.(1#I-)6&--(0M)
• Y5S)30.+"A(A)1.6():((A>&B'):0.6)B,1-.6(01)-2&-)@&1#I-)-&'(#).#N>.&0A)"66(A"&-(%7)P)

"#:.06&-".#)12.,%A)2&+()>((#)3&11(A).#-.)-2()30.T(B-)-(&6)
• Q($,%&0)30.T(B-)-(&6)6((-"#$1)"#+.%+"#$)&%%)&13(B-1)FB.66,#"-7)(#$&$(6(#-C)&11(-)B0(&-".#C)

3%&##"#$)&#A)1(#".0)6&#&$(6(#-)0(30(1(#-&-"+(1M)
• Q($,%&0)"#3,-):0.6)1(#".0)6&#&$(6(#-)P)-2"1)1-&0-(A)>,-)A0.33(A)-20.,$2.,-)-2()30.T(B-)
• 5((')-(B2#"B&%)3((0)0(+"(@).:)A(1"$#1)&#A)3%&#1):.0)"##.+&-"+()30.T(B-1D)=2"1)30.+"A(1)

-0&#13&0(#B7)&#A)0.>,1-#(11)&#A)"1)"63.0-&#-):.0)>.-2)ab/)&#A)@&-(0)1(B-.0)
• H%&0":7)-2():,#A"#$)0,%(1):.0)-2()30.T(B-)1.)@()A.#I-)$(-)c-0&33(AI)$."#$)A.@#)&)B(0-&"#)3&-2D)
• /()#((A)-2()6&-,0"-7)-.)6&'()-.,$2)A(B"1".#1)($D)8,%%"#$)>&B'):0.6)&#)&330.30"&-()

-(B2#.%.$7)1.%,-".#)
)

HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• 5(-),3)0($,%&0)6((-"#$1)@"-2)-2()30.T(B-)-(&6)F"#B%,A"#$)(+(07.#()"#)-2()30.T(B-M)

! &%-2.,$2)1.6()&13(B-1).:)-2()30.T(B-)&0():"#"12(A)-2(0()&0()1-"%%)"11,(1)-2&-)#((A)-.)
>()1.0-(A).,-D)

! *::(B-"+(%7)"66(A"&-(%7C):.0-#"$2-%7C)"#+.%+"#$)&%%)"#)-2()30.T(B-)-(&6)&#A)B2&"0(A)>7)
&11(-)B0(&-".#)

• YA(#-":7)'(7)A(B"1".#)3."#-1):.0)-2()30.T(B-I1):,-,0()
! *$D)8.@(0)B.#1,63-".#).:)$0(7@&-(0)171-(61C)(+&%,&-()"#)ZNR)6.#-21)-"6()&#A)

A(B"A()@2&-)-.)A.)@"-2)-2()171-(61)":)(#(0$7)>"%%1)&0()-..)2"$2X)
! W0"#()A"+(01".#)&#A)B.%%(B-".#C)2.@)%.#$)12.,%A)"-)$.):.0X)
! [&'()1,0()-2(0()"1)1-0,B-,0(A)0(:%(B-".#)&0.,#A)(&B2).:)-2(1()A(B"1".#1O"11,(1)

• =.)>()(1-&>%"12(A)+"&)80.T(B-)=(&6)6((-"#$D)
!
( '



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$();l).:);<'

21>$&0'%J&-.)3$C'%5'#3-'C.%E-"#G'J3%)-'.-)C%&)$F$4$#6'$)'$#L';=$&041>-'<'
789?'
!

CD 35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• 5-(33(A),3)&#A)-..').@#(012"3).:)-2()30.T(B-)
• 80.+"A(A)B.66,#"-7)"#:.06&-".#)&#A)A"1B,11".#)
• ^@#(012"3)"#)3%&##"#$)1-&$(1)

)
FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• 5-&::)3&11".#&-()&>.,-)-2()30.T(B-C)#(@)-(B2#.%.$7)&#A)1,1-&"#&>"%"-7):.B,1(
• Q(1(&0B2)30.T(B-))N)H5YQ^C)ab/)m)Q[Y=(
• !(7)1-0&-($7):.0)ab/)@"-2)-(B2#.%.$7)30.+"A(01(

(
GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• *1-&>%"12)&)30.T(B-)-(&6)
• *#$&$().3(0&-".#&%)1-&::)(&0%7).#D)=2()e[).:)Y#:0&1-0,B-,0()5(0+"B(1)FJ&+"A)5#&AA(#M)1"$#(A)

.::)-2():,-,0().@#(012"3)&#A)6&"#-(#&#B()&00&#$(6(#-1)(&0%7).#C)2.@(+(0)@()12.,%A)2&+()
'(3-)2"6)&#A)2"1)1-&::)6.0()"#+.%+(A)&1)-2()30.T(B-)30.$0(11(AD)52.,%A)2&+()"#+.%+(A)-2(6)
6.0()"#)A(B"1".#N6&'"#$)1.)-2(7)@.,%A)(+(#-,&%%7):((%).@#(012"3).:)-2()30.T(B-D))

• /"-2"#)-2()(1-&>%"126(#-).:)-2()30.T(B-)-(&6)C)(1-&>%"12)0.%(1)&#A)0(V,"0(6(#-1)&#A)
.@#(012"3).:)+&0".,1)-&1'1)

)
HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• G11(11)-2()#((A):.0)&)30.T(B-)-(&6)P)3%&##"#$)#((A1)-.)6&'()-2()&11(116(#-),3:0.#-)F5&6)

G,1-"#M)
• G11(11)B0"-"B&%"-7).:)-2()30.T(B-)

! J.(1)"-):.%%.@)#.06&%)30.B(11(1)
! Y1)"-)&)6&T.0)30.T(B-)>(B&,1().:)"-1)1"_().0)1"$#":"B&#B()-.)-2()>,1"#(11))
! .0)"1)A"::(0(#-)A,()-.)B,1-.6(0)1(#1"-"+"-"(1)

• ^@#(012"3)@.,%A)"#+.%+()&)30.T(B-)6&#&$(0):0.6)1-&0-)-.)(#A)
• *1-&>%"12)80.T(B-)^@#(0)F8^M)&#A)80.T(B-)[&#&$(0)F8[M)@"-2)0(13.#1">"%"-"(1)-.)6&'()

A(B"1".#1)#.@)-"%%)-2()(#A).:)-2()30.T(B-D)80.T(B-)^@#(0)12.,%A)>()5&6)G,1-"#D)80.T(B-)
[&#&$(0)#((A1)-.)>()A(-(06"#(A)>7)5&6D)

• =2()A"::(0(#B()>(-@((#)&)8[)&#A)8^)"1)-2&-)&)8^)B.,%A)6.+()>(-@((#)6&#&$(01)&#A)2&+()
:"#&%)0(13.#1">"%"-7)P)-2"1)-(06C)8^C)A.(1)#.-)(?"1-)@"-2"#)ab/)&-)-2()30(1(#-)

! GB-".#4)/()&0(),#A(0-&'"#$)1.6()"##.+&-"+()30.T(B-1)-2&-)30.>&>%7)0(V,"0()&)>"-).:)&)
A"::(0(#-)&330.&B2)"#)-2("0)A(%"+(07)&1).33.1(A)-.)6.0()\6&"#1-0(&6])30.T(B-1D)52.,%A)@()
,#A(0-&'()1.6()@.0')-.)"A(#-":7)'(7)B2&%%(#$(1)@"-2)-2(1()'"#A1).:)"##.+&-".#)30.T(B-1)&#A)
A.B,6(#-)-2()+&0".,1)1-(31O30.B(A,0(1)@()#((A)-.)3,-)"#-.)3%&B(XX)Y1)"-)1.6(-2"#$)-2&-)
5,1-&"#&>%()J(+(%.36(#-)B.,%A)A.)"#)B.%%&>.0&-".#)@"-2)5-0&-($7)&#A)H.66,#"B&-".#1X))

)
)
)
)
) '



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$();9).:);<'

M&:-.)#1&:$&0'C.%)'1&:'"%&)'%5'&-J'#-"3&%4%06';789'<'91#-.'B-"#%.?'
)

CD 35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• e(--"#$)1,33%"(01)-.)1"$#)&)B.#-0&B-)@2"B2)B.+(01),1)":)&#7-2"#$)$.(1)@0.#$)($D)f,>"&#)2&A)-.)

$"+()ab/)0(3%&B(6(#-1)&-)-2("0).@#)B.1-):.0):&,%-7)171-(61)
• g("#$)&)%&0$().0$&#"_&-".#C)ab/)2&1)B.66(0B"&%)3.@(0)&#A)B.,%A)13(B":7)-2()+.%,6(C)

B.#A"-".#1)(-BD)
• Q"-&I1)-0"3).+(01(&1C)Y#-(0#&-".#&%)+"1"-1)&#A)%"#'1)@"-2)H,00,6>"#)
• =&33"#$)"#-.)B.%%(B-"+()%(&0#"#$)&#A)7(&01).:)(?3(0"(#B()
• !#.@%(A$():0.6)&#)"#-(0#&-".#&%)#(-@.0')-.)1,33.0-)@2&-)-2()1,33%"(01)&0()-(%%"#$)7.,)

)
FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• E&+"#$)&)1,33%"(0)B.#-0&B-)P)@2"B2)6(-).,0)(?3(B-&-".#1C)$&+(),1)&)2(%3)%"#()&#A)&:-(0)2.,01)

1(0+"B((
• 5,33%"(0)30.+"A(A)-0&"#"#$)-.)1-&::)P)&#A)-0&"#"#$)6&-(0"&%)&B-,&%%7)B.#-0&A"B-(A)@2&-)-2()

1,33%"(0)1&"An)/()0(B("+(A)-0.,>%()12..-"#$)&#A)"#1-&%%&-".#)"#:.06&-".#(
• /()6.#"-.0(A)-2()(#(0$7)B.#1,63-".#).:)-2()$0(7@&-(0)171-(6)F>7)12,--"#$).::)-2()3,63M)

)
GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• G-)-2()>($"##"#$).:)-2()30.B(11)6&'()1,0()-2()1,33%7)B.#-0&B-)"1)"0.#)B%&A)
• e(-)(+(07.#()"#+.%+(A)"#)-2()30.B(11):0.6)-2()>($"##"#$)($D)-2()-(B2#"B&%)1-&::)-.)B2(B')-2()

-(B2#.%.$7)(&0%7).#)
• G1')-2()-(B2#.%.$7)3(.3%()-.)30(1(#-)-2()171-(61)"#)%&76&#I1)-(061)-.)-2()0(1-).:)-2()-(&6)
• G1'):.0)B.66,#"-7):((A>&B'C)(?3(0"(#B()B&#)30.+"A()"#:.06&-".#).#)-2()30.1)&#A)B.#1)
• g():%(?">%()($D)c12":-)-2()$.&%)3.1-1I)":)#((A)>(D)Y:)-2()-(B2#.%.$7)"1#I-)&330.30"&-()B2&#$()"-)

(
HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• YA(#-":7)-(B2#"B&%)30.>%(61)(&0%7C)%(&0#)&>.,-)-2(6)>(:.0()%&0$()1B&%()"#1-&%%&-".#)
• E&+()&)%.#$)-(06)&11"$#6(#-).:)-2()30.T(B-)-(&6)-2&-)&0()>0.,$2-)-.$(-2(0):0.6)B.#B(3-".#)

-.)B.63%(-".#)
• =2()B,00(#-).0$&#"_&-".#&%)1-0,B-,0()A.(1#I-)1,33.0-)-2(1()'"#A1).:)30.T(B-1)($D)-2()30.T(B-)

-(&6)B2&#$(1)A(3(#A"#$).#)-2()1-&$())-2()30.T(B-)
• f((A)-.)2&+()-2()>(1-)3(.3%():.0)-2()A,0&-".#).:)-2()30.T(B-)
• =&'"#$).#)"##.+&-"+()30.T(B-1)0(V,"0(1)c%..1(#"#$)-2()0("#1I)&#A)0(B.#1"A(0"#$)-2()(?"1-"#$)

.0$&#"_&-".#&%)1-0,B-,0(D)
• G$&"#C)3"%.-)#(@)-(B2#.%.$"(1).#)&)16&%%)F;NKM)>&1"1)>(:.0()0.%%.,-)-.)1.0-)-20.,$2)"#1-&%%&-".#)

m).-2(0)-(B2#"B&%)"11,(1D)G%1.)2(%31)-.)B.#:"06)B.1-)(1-"6&-(1D)
! GB-".#4)1(()"66(A"&-(%7)&>.+(D))

)
)
)
) '



!"#$%&'()*+&%,&-".#)/.0'12.34)5,66&07))

) !"##$%&'()'*+$,"$-.(/'()'01$%/./2'3(%456(7' 8&$();R).:);<'

D.-NC$4%#$&0'#-"3&%4%0$-)'#%'$.%&'%+#'#3-'>$&>)';91#-.'B-"#%.?'
!

CD 35#.(+%+('0)(+0(.5#.(<0$=,+(<,""(%*(8#*#/%*/(.5%-(.5,8,E(
• =2"1)"1)13(B,%&-"+():.0)-2()@&-(0)1(B-.0)>&1(A).#)ab/1)%(&0#"#$1(

(
FD 35#.(-)990$.,+()-(8#*#/%*/(.5%-(.5,8,E(35#.(<,$,(.5,(%890$.#*.(&#;.0$-E(
• fOG(

(
GD 35#.(*,,+-(.0(;5#*/,(.0(8#=,(80$,(0&(.5%-(/00+(-.)&&(5#99,*E(
• S.06)&)1-&-(O#&-".#&%)>.A7)-2&-)0(%"(1).#)12&0(A)'#.@%(A$()&#A)-(&6@.0')-.)&B2"(+()

(::"B"(#-)-0"&%%"#$).:)"##.+&-".#1D)=2"1)@.,%A)0(A,B().+(0%&3)&#A)@&1-(A)0(1.,0B(1)"#)@&-(0)
1(B-.0).0$&#"_&-".#1)-2&-)(11(#-"&%%7)2&+()-2()1&6().>T(B-"+(1(

• H.630(2(#1"+()0(:(0(#B()B2(B'"#$)&#A)0(1(&0B2)&-)-2()+(07)>($"##"#$).:)&#)"##.+&-"+()
30.T(B-I1)%":()B7B%((

• 80(N3"%.-"#$)-(B2#.%.$7)-.)>()&)6&#A&-.07)32&1().:)-2()30.T(B-)N))":)-2(0()@&1)-"6():.0)&)30(N
3"%.-)@()B.,%A)2&+()B.%%(B-(A)A&-&):0.6)-2()1-&0-(

• S%(?">%()A(&A%"#(1)FA.#I-)0,12)-2()30.T(B-M)-.)&%%.@):.0)30(N3"%.-"#$)-.).BB,0C)&1)@(%%)&1)-.)
(::(B-"+(%7)3%&#)-2()30.B(11(1).:)B.661)&#A)B.#1-0,B-".#)(

• =0"&%)-(B2#.%.$7):.0)(&B2)1(3&0&-()B.63.#(#-)&#A)-2(#)-0"&%)-2(6)-.$(-2(0D)Y:)-2"1)B&#-)>()
A.#(C)B%.1(%7)6.#"-.0)-2()-(B2#.%.$7)P)-0(&-)"-)&1)&)30(N-0"&%)P)&#A)0(13.#A)A(B"1"+(%7)>&1(A)
.#):"#A"#$1(

(
HD 35#.(;#*(<,(+0(.0(8#=,(.5#.(5#99,*E(A9,;%&%;(9,09",I(#;.%0*-I(+#.,-(
• J(+(%.3)1-0.#$(0)%"#'1)@"-2"#)-2()@&-(0)1(B-.0(
• 80.6.-()(?3(0-1)"#)-2("0):"(%A1)-.)30.+"A()(?3(0-)&A+"B()-.).-2(01)"#)-2()1(B-.0D)=2"1)6&7)

6(&#)30(1(#-"#$)0(1(&0B2)&-)B.#:(0(#B(1C)3((0)0(+"(@(A)&#A)"#A,1-07)3,>%"B&-".#1).0)$."#$)
.#)&)c0.&A)12.@I)-.)12&0()'#.@%(A$(D(

• Y#)12&0"#$)'#.@%(A$()>(7.#A)B.#:(0(#B(1)-2(0()"14(
! b"B/&-(0)
! 56&%%(0),-"%"-"(1)
! Y/G)
! ab/)@(>1"-(),#A(0)0(1(&0B2)3,>%"B&-".#1)

• i(11)"#-(0#&%)30(11,0()-.)&B2"(+()!8Y1)@2(#).,0)B,1-.6(01)12.,%A)>()-2()6&"#):.B&%)3."#-(
! GB-".#4)"A(#-":7)30.6.-".#&%).33.0-,#"-"(1)@"-2"#)@&-(0)1(B-.0)#(-@.0'1`)A(+(%.3)&)1B2(A,%()
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