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Abstract 

 

 

 

In most of the fields, manufacturers are continuously pushed by the market to provide 

turnkey solutions to the clients. This phenomenon is especially appearing in recycled water 

projects since the water treatment technology is very specific and complicated to operate. To 

understand this trend, a real case study is conducted in Veolia Water Solutions & 

Technologies (VWS) in Australia. 

 

This thesis analyses the main reasons for VWS to propose Product/Service System (PSS) and 

the tools and methods used to provide such a solution. The internal structure of the company 

and its supply network are studied to understand the balance and VWS trade-off between 

technical risk decreasing, time to market reduction, innovation development and know-how 

protection. 

 

The role of synergies by VWS group companies is raised as a key to achieve the proper 

balance. These synergies are the result of the company strategy to focus on innovation rather 

than on know-how protection while the PSS structure and network provide great 

opportunities for time to market reduction and risk decreasing with optimized 

communication between stakeholders. 
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1. Background, purpose and delimitations 

 

1.1. Background 

 

Nowadays, service is becoming an important corner stone in manufacturing industries. That 

is the reason why more and more companies start to focus on Product/Service System (PSS) 

to integrate the maintenance service to the offer from the beginning (Sakao, Lindahl, Sundin, 

Öhrwall Rönnbäck, & Tang, 2008). The consequences and the benefits of successful PSS 

have been studied deeply for many years with very interesting research outputs but Sakao, 

Sandström and Matzen (2010) are raising some rarely visited research areas dealing with the 

causes of a successful PSS-development. Indeed, the research gap includes very important 

elements surrounding the PSS such as relationships, supply network, organizational 

structure, innovation or design culture and strategy (Sakao, Sandström, & Matzen, 2009). 

Few explanatory case studies have been made in order to understand the role of partnership 

in PSS supply network (Lockett, Johnson, Evans, & Bastl, 2011) but deep analysis of the 

structure and the strength of a well organized network have never been conducted until now. 

This untackled theme is the one treated in this document. 

Moreover, the firms willing to implement PSS need to change their organization to be able to 

move to a service-delivery oriented business (Sakao, Sandström, & Matzen, 2009). An 

interesting way to study this change is to consider a successful company or group of 

companies using PSS as a business model. The lack of water having been particularly 

worrying in Australia the last few years (Wahlquist, 2010)(Troy, 2008)(Crase, 2008), the 

government and the Australian citizens are focusing more and more on this serious topic, 

especially in big cities where the water demand level is very high. This issue opens a large 

market for water treatment companies and most of the time governments are choosing 

experienced and large companies to ensure the right quality, the on-time delivery and the 

best service of the Water Treatment Plants (WTP). Thus, despite the high cost and 

maintenance requirements, the demand for municipal WTP within new buildings in big 

cities is increasing (McGowan, March 2011). 

In this case PSS, covering the complete need from design to service, is a great opportunity for 

large companies like Veolia Environment, which have the capability and the resources to 

provide such a turnkey system, to use its large and unique network. 
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1.2. Purpose 

 

In this study, conclusions are drawn upon a real project of Recycled Water Plant (RWP) that 

is taking place in Sydney under Veolia Water Solutions & Technologies (VWS) responsibility. 

On this regard, the study has been guided in order to give answer to the following research 

questions. 

Table 1: Research Questions 

             

 

The study conducted aims to analyse the motivation of VWS to focus on the service 

integration to the product and how this company implement its Product/Service System 

(PSS). A special attention is paid to the role of the synergy created by VWS group and its 

network in the PSS.   Combining product and service together is a way to innovate, to reduce 

the time to market and to share information and risks. But then a trade-off requires to be 

found in order to protect the company know-how, to increase the innovation possibilities, to 

deliver on time and to reduce the technical and business risks. This is the targeted Research 

Questions (RQ) of this study. 

These RQ are particularly interesting since they can shed light on the main reasons of large 

group companies to turn their attention to servicing and service integration. Indeed, such a 

change in the company organisation and culture is quite challenging to implement and the 

new business model needs to have very strong pillars to support the long term strategy of the 

company. These leitmotifs have to be attentively shelled in order to understand the main 

reasons of VWS to choose PSS as a model. 

Then the question of the means used in this system comes naturally. In fact VWS deals with 

very complex and long life product like WTP or large piping networks and it needs specific 

RQ1: What are the main reasons for VWS to propose PSS? 

RQ2: How does VWS provide the integrated PSS? 

RQ3:  How does the Veolia group company structure and network 

contribute to the capacity of VWS to provide PSS? 

RQ4: How does VWS balance between technical risk decreasing, time to 

market reduction, innovation development and know-how protection? 
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solutions to ensure a great customer value and to fulfil the client expectations and 

requirements. Many areas are explored such as the project management in the case studied, 

the operational support tools used on site, the company organisation with its Integrated 

Management System (IMS), and the communication between VWS departments based on 

relevant technical examples of the Darling Walk case. 

VWS strategic structure and partnerships are off course one of the key to the PSS success. 

This is the reason why this is deeply analysed in a separated part. Indeed it raises the 

question of the effects of Veolia Environment weight regarding VWS image, contacts and 

capacity to provide PSS. After the global group benefit analysis, the focus is placed on VWS 

corporate strategy with fully own internal suppliers and strong long term external partners. 

It highlights the help of synergy to include and optimize every step of the projects from 

design to service into VWS scope, even with different clients or stakeholders to report to. 

Finally, after having explained the reason of PSS success at VWS, the PSS outcomes are 

treated. Indeed, since this system is giving the opportunity to optimize On Time Delivery 

(OTD), innovation and uncertainties over technical risks and know-how protection, VWS 

needs to smartly balance these parameters to maximise its profit by winning the tenders and 

respect the contract and to secure its future by preparing the next innovation and keeping its 

know-how. 

 

1.3. Delimitations 

 

As it has already been mentioned, the study focuses on Darling Walk project within Veolia 

Water Solutions & Technologies Australia. In the one hand, even if the business models in 

other branches of Veolia Environment would be very interesting to include in the scope, the 

researcher did not have the opportunity to meet the relevant employees and collect 

appropriate data in order to conduct this broad study. But on the other hand he has met 

people from almost all departments of the solutions division. This allowed him to deeply 

understand the organization and the process from design to service offering through 

manufacturing, installation and commissioning. 

The thesis concerns only Black Water Treatment (BWT) in commercial and office buildings 

but it goes through most of departments from the beginning of the project until the delivery, 

the operation and the maintenance to understand the specific implementation of PSS within 

VWS and the reasons of its success.  
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2. Methodology 

 

2.1. Framework 

 

The study can actually be divided into four stages that are illustrated in Figure 1: 

Methodology. 

 

 

Figure 1: Methodology 

 

This study draws conclusions based on PSS literature review and data from a case study, 

Darling Walk project. The theoretical models from the literature reviewed are applied to 

Darling Walk case to come up with comments, ideas and potential improvements. 

  

Literature basis 

Data collection 

Data pre-analysis 

Literature review 

Data analysis 

Conclusions & recommandations 



5 
 

2.2. Research and data collection method 

 

Research details 

This research is descriptive in the first sections in order to understand the case and then 

explanatory since the service integration to the product is identified and already well used 

and developed at VWS. The explanatory effort lies on the fact that it is an attempt to analyze, 

understand and improve the input/output of such PSS and this case uniqueness. Moreover, 

the case study appears to be the best solution to study this topic within VWS since 

experimenting is not really possible here. Indeed, in this study, it is clearly impossible to 

make experiments on VWS activities as the project planning is very tight and has to keep 

going continuously. Explanatory case study then becomes the best opportunity to emerge 

with relevant results in the allowed period of time. “The unit of analysis” (Meriam, 2010), 

characteristic of case studies, give the researcher the opportunity to find new parameters to 

take in account when studying PSS in this bounded field about complex and durable 

products requiring continuous servicing.  

Before starting in the company, the plan has been leaning upon a strong and broad literature 

basis from Tomohiko Sakao working on PSS topic since 2002. The data have been collected 

by interviewing the key stakeholders (Project Manager, Service engineer, Design engineer, 

General manager, customer/user) met progressively during the researcher work in the office 

and on the construction site and by observing people, equipments and work during six 

months. The data collection method is described after in this section. The time spent in the 

plant gave him the opportunity to deeply understand the process and be able to get a 

maximum of accurate details from it. Since the main disadvantage of case studies is that it is 

very easy to end up considering an endless list of observations while losing the focus, a pre-

analysis has been done to basically create links between the large literature basis and the 

data collected during the researcher experience. This led to a better understanding of the 

actual expected results, a more focused list of observations and a refined method. 

Then a specific and accurate literature review has been conducted in order to get better 

information about the technologies used in the studied project, the recycled waste water 

market in Australia and also about new green building trend in big cities and the reason of its 

huge increase recently. 

The proper analysis presented in this document has been based on the existing research 

theory on PSS and BWP with a special focus on the approach over uncertainties and 

information sharing given in the articles (Sakao, Lindahl, Sundin, Öhrwall Rönnbäck, & 
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Tang, 2008) (Lockett, Johnson, Evans, & Bastl, 2011) and on the issues related to the 

provider, the customer and the offer dimensions in the PSS-design 3D (Sakao, Sandström, & 

Matzen, 2009). 

Finally, the observations, analyses and outcomes are gathered and summed up in the 

conclusion. 

 

Data collection method 

The data collected are separated in three different groups: corporate documentation, 

researcher’s own pictures and interviews. 

The technical and business information come from the internal copies on VWS intranet and 

printed documents available in VWS office in Sydney. The collection of this non-confidential 

information including data such as 3D plant views, organization chart or technical details 

has started after two months in the company after the researcher has been used to the 

intranet system and able to retrieve printed data in the office and on site. Everything has 

been sorted out and reformulated after this period in order to fit the thesis structure and 

research questions. Many photos have been taken by the research during his time within 

VWS as well. The pictures reflect the actual situation on the field with relevant images of the 

site according to the issues treated in the thesis. This kind of data has been collected by the 

student all along the research period with client’s and VWS employees’ agreements. 

Corporate documentation and researcher’s pictures are the basis for Darling Walk case 

explanation and VWS description. 

The interviews phase aims to provide the core information to analyse such as business model 

strategy, network/partnership structure or relationship structure. Each interview is a 

discussion between the researcher and the interviewee(s) in a formal or informal way. This 

first VWS employee to be interviewed has been the Project Manager in charge of Darling 

Walk project. The data and contacts collected during this an hour formal one-to-one 

interview allowed the researcher to target relevant employees for next ones. 

Then, using informal discussion after a design meeting, a service engineer and a design 

engineer have been interviewed at the same time by the researcher. This one-to-two 

interview has been a good opportunity to collected data about the communication between 

these two positions which are in close relationship in PSS since the service in taken in 

account during design phase. 
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Thanks to the responsibilities of the student in Darling Walk Project (see section 4.2) he has 

been able to formally meet the customer during weekly commissioning meetings. After 

having more confidence with the client, an informal meeting have been conducted between 

the researcher, VWS project manager and the client focal points to understand the reasons 

for the customer to work with VWS and the way they organise the project on their side. 

Finally, VWS general manager has been interview in French during a planned formal 

meeting of 30 minutes in Sydney office. This discussion has been conducted during the last 

month of the student in the company in order to prepare very relevant questions and 

optimize the manager time. Indeed, due to his very busy agenda and his regular trips 

overseas, the general manager is quite unavailable for interviews.  

Table 2 hereunder summarizes the main information for each interview: 

 

Table 2: Summary of interviews conducted 

N° Interviewees Company Duration Discussion Style Outcome data collected 

1 DW project Manager VWS 1 hour Face-to-face Formal 

- Overall understanding 

- VWS contacts list 

- Technical details 

2 
Service engineer VWS 

30 min Face-to-face Informal 

- Internal communication 

- Integrated Mngt System 

- Practical understanding Design engineer VWS 

3 

Services Manager BLL 

20-30 min Face-to-face Informal 

- Customer organisation 

- Reasons for choosing VWS 

- Client point of view 

Project engineer BLL 

DW project manager VWS 

4 General Manager VWS 30 min Face-to-face Formal 

- Top manager mindset 

- Veolia group organisation 

- VWS strategy 
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2.3. Process 

 

Sequential and iterative processes are combined: a sequential process is used to jump from 

one step to another, though an iterative process is used to complete the study. This means 

that at the end of data collection, fine literature review and data analysis, the outcomes are 

compared to the research questions. A rework is done until the outcomes successfully match 

the initial goals. Then the next phase could start. 

Before drawing conclusions, the outcomes of the analysis is compared to the purpose of the 

thesis and some data is eventually collected again and compared to the relevant literature in 

an iterative process. Consequently, the global flow is sequential while main stages are 

reworked in an iterative way as shown in Figure 2 hereunder. 

 

 

 

Figure 2: Study process 
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3. Literature review 

 

This literature review defines the main concepts of Product/Service System (PSS) and 

synergy. These concepts are applicable to several entities around the product from the 

provider network to the customers. What is the link between these entities and the potential 

research area? How do they cluster around the functional product and the service? These are 

the first addressed questions. The second part deals with the supply network organisation 

and its role in PSS implementation. Why and how do they collaborate to maximise their 

profit and reduce the risks? This raises the importance of some key factors. 

Then an appraisal of the other cases studied in the recycled water field in Australia is 

conducted in order to situate the progress of researchers about this. A different picture is 

taken in account by considering another sector, the rail and road infrastructure. 

Finally, the focus is turned to the innovation and the knowhow and their role in reducing or 

increasing uncertainties over PSS success. 

 

3.1. Concept definitions and use 

 

3.1.1. Product/Service System 

 

Even if the concept of Product/Service Systems (PSS) has been define in different ways over 

the years (see Table 2), its definition can be summarized to an integrated combination of 

products and services (Baines, et al., 2007) which creates “customer value” and provides 

interesting economic aspects for stakeholders compared to the traditional product system. 

Moreover, a service is defined as a work done for a client with an economic value and often 

done on a commercial basis while a product is a commodity produced to be sold to a 

customer. The “functional product” (Sakao, Sandström, & Matzen, 2009) includes hardware, 

software and services and is sold to the customer to achieve a complete function (see Figure 

4).  
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Table 3: Definitions of PSS review from 1999 to 2011 

Source Definition of Product/Service System 

  

Goedkoop et al. (1999) “A product service-system is a system of products, services, networks 

of “players” and supporting infrastructure that continuously strives to 

be competitive, satisfy customer needs and have a lower 

environmental impact than traditional business models” 

 

Centre for Sustainable Design (2001) “A pre-designed system of products, supporting infrastructure and 

necessary networks that fulfil a users need on the market, have a 

smaller environmental impact than separate product and services with 

the same function fulfilment and are self learning” 

 

Mont (2001) “A system of products, services, supporting networks and 

infrastructure that is designed to be: competitive, satisfy customer 

needs and have a lower environmental impact then traditional 

business models” 

 

Manzini (2003) “An innovation strategy, shifting the business focus from designing 

(and selling) physical products only, to designing (and selling) a 

system of products and services which are jointly capable of fulfilling 

specific client demands” 

 

Brandsotter (2003) “Tangible products and intangible services designed and combined so 

that they are jointly capable of fulfilling specific customer needs. 

Additionally PSS tries to reach the goals of sustainable development” 

 

Wong (2004) “A solution offered for sale that involves both a product and a service 

element, to deliver the required functionality” 

 

Elima (2005) “A system of products, services, supporting networks and 

infrastructure that is designed to [be] competitive, satisfy customer 

needs and have a lower environmental impact than traditional 

business models” 

 

Baines et al. (2007) “An integrated product and service offering that delivers value in use. 

[it] offers the opportunity to decouple economic success from material 

consumption and hence reduce the environmental impact of economic 

activity” 

 

Durugbo, Tiwari & Alcock (2011) “A combination of products and services to create value for both 

customers and manufacturers” 
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The PSS approaches potentially give the opportunity to the manufacturer to create customer 

value, to optimize the design and the quality of the product, to improve its strategy toward 

marketing or business model and even more as stated in (Sakao, Sandström, & Matzen, 

2009). This integrated offer combining services and products together provides some extra 

possibilities compared to the traditional product oriented system particularly for the 

customer, the provider and its supply network. Indeed, by choosing a fully integrated offer 

from the design to the service, the client pays for a more customized solution with high 

quality and flexibility while the risks, duties, and costs usually associated with ownership are 

shared with the provider and the user as well (Baines, et al., 2007). 

PSS is used for different purposes by manufacturers. First, as agreed by all researchers 

working on this topic, this is a great opportunity to decrease the company environmental 

impact and implement sustainable solutions. For example, the opportunity for 

dematerialising (Sundin, Lindahl, & Ijomah, 2009) allows the company using PSS to reduce 

their footprint and get extra market shares. 

The economic aspect is one of the main purposes of PSS implementation as well. Indeed, by 

proposing a cheaper integrated product, the provider has some guaranties regarding assets 

during the service phase (Sundin, Öhrwall Rönnbäck, & Sakao, 2010) and can ensure 

constant revenue during a fixed period of time until the end of the contract. Further details 

are given in section 0. 

Moreover the relationships between stakeholders are potentially improved by choosing PSS. 

As it creates value for the client and the supplier (Durugbo, Tiwari, & Alcock, 2011) and 

provides common objective for the different actors, the network is much more collaborative 

thanks to shared “trust, commitment and mutual adaptations” (Lockett, Johnson, Evans, & 

Bastl, 2011). Some outcomes of such a system are innovation, know-how and information 

sharing. This last parameter is critical for successful integrated offerings, particularly to 

reduce uncertainties as explained in section 0. 

To sum up, the integrated combination of products and services is a step up for providers’ 

competitiveness, innovation, sustainability and benefits while it simplify the client task by 

reducing the risks and increasing value. 
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3.1.2. Synergy and network 

 

Since partnership is a cornerstone of PSS design, some researchers (Morelli, 2006) tried to 

define methodologies and tools to standardise the design process. However, the application 

of these tools is different from case to case and the methodology is “far from being complete 

and commonly accepted” due to complexity of PSS. 

The companies have to adapt their product to PSS (Sundin, Lindahl, & Ijomah, 2009) but 

have to adapt their organisation as well to fit the PSS requirements. Indeed, the network 

being crucial in such system (Lockett, Johnson, Evans, & Bastl, 2011), the integrated solution 

provider needs to create a strong partnership with suppliers, subcontractors, users and 

customers.  

The synergy is defined as “the ability of two entities together to achieve an effect greater than 

that when they operate and act individually” (Thayer, 2000). This is exactly the PSS principle 

making actors work together in a particularly fruitful way to end up with a greater profit 

compared to the sum of their individual profits. The synergy makes the whole be greater 

than the sum of its elements. 

 

Figure 3: Mapping of related research issues using the three dimensions 

(Source: Sakao, Sandström, & Matzen, 2009) 
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Within the provider network, the synergy is potentially helpful for collaborative design 

improvement or innovation networks expansion since it is a way to force stakeholders to 

think in the same way. The different research issues raised in Figure 3  are mapped 

depending on three dimensions which are the customer dimension, the customer/user 

dimension and the offer dimension (Sakao, Sandström, & Matzen, 2009). This highlights the 

strong links between these actors and the opportunities allowed by PSS implementation and 

partnership to increase value and benefits. 

In the Functional Product Development (FPD), according to (Sakao, Sandström, & Matzen, 

2009), the main challenge is to manage the development efforts of different independent 

partners in the whole supply chain network. This means that the supplier(s), the 

subcontractor(s), the manufacturer and the customer need to work hand in hand to develop 

properly the functional product (Figure 4). Thus a certain synergy becomes compulsory in 

order to achieve this important challenge. 

 

 

Figure 4: The 2 views on functional product: the actors’ network and the functional offer 
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3.2. PSS contracts for complex and long life products 

 

3.2.1. Rail and road infrastructure 

 

During years the traditional standard of contracting in construction industries like rail and 

road infrastructure has kept weak the efficiency of the production and has let the cost at a 

high level regarding operation and maintenance activities (Lingegård, Lindahl, & Svensson, 

2011). This is a large barrier to innovation and technical improvement since the construction 

contracts have been separated from the service contracts for years. However, due to the fact 

that it is less complex that rail works, the road infrastructure has started to focus on the 

“performance dimension”: instead of buying the physical product, using it and paying for 

maintenance, the procurer requests the function. In this case, the customer buys a possibility 

to travel by car from A to B. The manufacturer is then in charge of operating, maintaining 

and recycling the product (Lingegård, Lindahl, & Svensson, 2011). The fact that the PSS 

contracts have been used later in rail infrastructure is probably due to the complexity and the 

life time of the product which would need a closer and better relationship with the actors. 

 

3.2.2. Recycled water plants in Australia 

 

The Recycled Water Plant (RWP) is a very complex product involving high biological, 

mechanical and chemical processes for a quite long period of life time. This kind of plant is 

usually leased to the customer and operated/maintained by the provider for a very high price 

(McGowan, March 2011). This integrated solution providing suits perfectly the PSS by 

avoiding the client to own the product and by combining the offer from the design to the 

service. 

However, since the product life-cycle is relatively important, the provider cannot afford an 

unplanned maintenance or repair cost which would annihilate the system advantages and 

transfer all the technical risks on him. This is the reason why the warranties have to be well 

defined in advance and encompass the product life-cycle and the responsibilities of each 

stakeholder (Sundin, Öhrwall Rönnbäck, & Sakao, 2010). The strategic approach to warranty 

management needs to find the compromise between time/quality warranty and price for the 

customer in order to balance the technical and the commercial issues. 
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―In the cases of renting, leasing and PSS offerings, the product is not sold, 

and a contract is written between user and provider; however, this 

contract is more advanced for the PSS offerings concept‖ 

(Sundin, Lindahl, & Ijomah, 2009) 

 

A special attention needs to be given to the PSS contract when dealing with complex and 

long life products such as RWP particularly about the warranty and the scope and 

responsibilities of the stakeholders. 
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3.3. Uncertainties due to knowhow and innovation boundaries 

 

3.3.1. The need to share the know-how 

 

On the one hand the information specific to the product are usually very well kept into the 

company to avoid any copying from supplier, subcontractors or competitors. The know-how, 

sometimes considered as a “trade secret”, is a source of business risk and is only 

communicated to some trusted persons (Frignani, 1995). If a competitor gets the whole 

know-how required to design, build, operate or maintain a product, he would be able to do it 

by himself without being dependant of the real owner of the technology.  

On the other hand, a PSS is essentially based on information sharing between different 

actors: suppliers, subcontractors, provider and customer. It then becomes quite difficult to 

keep the know-how hidden from this collaborative network. It is even recommended to share 

it in order to reduce uncertainties! (Lockett, Johnson, Evans, & Bastl, 2011). The term 

uncertainty can be defined as the “state of deficiency of information related to a future event” 

(Sakao, Lindahl, Sundin, Öhrwall Rönnbäck, & Tang, 2008). Then by not sharing its know-

how, the company is providing a negative effect on the common objectives and is globally 

increasing the risk for all stakeholders. 

For certain researchers two of the three main uncertainties regarding the applicability and 

feasibility of PSS are the readiness of supply network to adopt them and the readiness of 

customers to accept them (Mont, 2002). Regarding the know-how, the client usually does 

not care about it. But the providers need to agree to share a part of their knowledge for a 

successful PSS. 

3.3.2. Need for continuous innovation 

 

As explained in section 3.2.1, a system without any technical development and limited 

possibilities for innovation is not durable and very costly (Lingegård, Lindahl, & Svensson, 

2011). This is the reason why PSS needs continuous technical improvement and innovation 

in order to be strong enough to last for the complete product life cycle and to reduce costs as 

efficiently as possible. By regularly innovating, this offers the manufacturer one step ahead 

over the competitors and gives him the opportunity to share the know-how without any 

business risks threat. 
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4. Darling Walk Project: specifications and process analysis 

 

This part gives more details about the project background, specifications, and the process. It 

also explains the common steps of VWS projects from the design phase very beginning to the 

servicing kick off. The last subsection explains the uniqueness of the technologies used and 

the reasons of their utilization in this case. 

 

4.1. Project background 

 

The city of Sydney, representing more than 20% of Australian population with around 4.5 

million inhabitants, invested A$500m to build the Darling Quarter, a major rejuvenation 

project, which aimed at urban development in the south-eastern part of Darling Harbour 

precinct in the city. It involves the redevelopment of the 15000 m² former SEGA World 

Complex site, into commercial office and leisure space in Sydney's Central Business District 

(CBD). 

This new sustainable and environmentally friendly area will be a strong basis for the next 

buildings coming in the fast growing CBD. For example, the New South Wales (NSW) 

government plans to build the same kind of design in Barangaroo, less than one kilometer 

far from Darling Quarter but much more bigger. Indeed, this spectacular waterfront area 

valued at over A$6billion is Sydney's largest redevelopment project and will use the same 

green technologies than Darling Quarter, especially water reduction, reuse and recycling. 

This precinct is planned to be “carbon neutral, water positive, generate zero waste and 

enhance the wellbeing of the community”. 

Bovis Lend Lease (BLL) is in charge of the design and the construction of Darling Quarter 

project. This entity is a leading project management and construction company operating in 

more than 30 countries worldwide and employing over 8,000 people. Around 1,600 BLL 

employees are working in Australia in order to create high quality and sustainable property 

assets for their clients. BLL is part of Lend Lease Group, one of the world’s leading fully 

integrated property solutions providers. 

http://www.bovislendlease.com/llweb/bll/main.nsf/all/gl_au
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Figure 5: Satellite overview of Darling Quarter site before starting construction 

(Source: Google maps - internet) 

 

Apart from multiple sustainable and green techniques, BLL is applying the water protocol 

(McGowan, March 2011) by implementing engineering solutions to reduce, reuse and recycle 

water in Darling Quarter. 

The Recycled Water Plant (RWP) or Black Water Plant (BWP) in the basement of this 

building is one of the main raisons why the development has achieved a 6 Star Green Star- 

Office Design v2 certified rating with the Green Building Council of Australia and a 5 Star 

National Australian Built Environment Rating System (NABERS) energy and water ratings 

(Nguyen, 2010). BLL demonstrates its high corporate responsibility by including such 

systems in the product even if this is costly to build, operate and maintain. 
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Figure 6 - Darling Quarter 3D design overview 

(Source: Veolia marketing brochure) 

 

The water treatment unit design, procurement, construction, assembly and test before 

delivery are conducted by Veolia Water Solutions & Technologies (VWS) a world leader in 

design and build of water and wastewater treatment plants 

The RWP will combine very innovative technologies designed by VWS. It will treat 245 

kilolitres a day of sewage through sewer mining to produce high quality recycled water in 

order to reuse for toilet flushing, irrigation and cooling tower make up water. The recycled 

water treatment plant was designed to fit within the restricted space determined by the 

client. The project started in 2009 and has to be finished for mid-2011. 

VWS will be in charge of operating and maintaining the plant after completion of the proper 

performance testing audited by the Independent Pricing and Regulatory Tribunal (IPART). 

Then the integration of the service to the product becomes a key point in this project since 

VWS has the opportunity to shorten the time to market, decrease the technical risk and/or 

the business risk (know-how sharing) from the very beginning of the project using its key 

partnerships and group synergy. 

http://www.veoliawaterst.com.au/en/
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4.2. The researcher role within the project 

 

The researcher conducted this master thesis while he was involved as an intern in a Cadet 

Commissioning Engineer’s shoes in the Darling Walk project. His main missions were: 

- Ensuring that installation has been done correctly according to Piping and 

instrumentation diagram (P&ID) 

- Assisting the project manager with supplier/subcontractor/client management 

- Taking part of plant commissioning with potable water and then with sewage 

- Preparing handover to VWS operation and maintenance employees (O&MMs) 

 

Because he was full time working on Darling Walk Recycled Water project, the scope of this 

study is limited to this project. However, due to the very small size of the team, he has been 

able to fully study the technical part of the plant as well as the complete supply network and 

the relationship between the actors of this project in VWS offices and on the field. 

 

4.3. DW Project specifications 

 

Darling Quarter, also named Darling Walk, will use 116kL/day of recycled water for cooling 

towers and 50kL/day for toilet flushing and irrigation. This means that almost 70% of the 

recycled water will be used for cooling systems since corporate offices and lobbies will have 

very high cooling demand. 

In order to fulfill this demand of 166kL/day of recycled water, VWS is in charge of designing, 

building and commissioning a RWP for the construction client BLL.  

BLL is VWS client from the design to the delivery of the product. But then Jones Lang 

LaSalle (JLL) is supervising the operations occurring in the building such as RWP, chillers 

plant, rain water storage, cooling towers, etc… This is the reason why VWS did not have a full 

integrated contract for every step from design to servicing. BLL could only provide an 

integrated contract from design until the delivery to JLL planned in September 2011.  

Since the signature of the service agreement with JLL in June 2011, VWS will also be in 

charge of operating and maintaining the plant after the completion of the performance tests. 

This means that after verification of the RWP performance, BLL will hand over the plant to 

http://www.joneslanglasalle.com.au/Australia/en-au/Pages/Home.aspx
http://www.joneslanglasalle.com.au/Australia/en-au/Pages/Home.aspx
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JLL but VWS, with its many integrated branches, will keep the responsibility of the plant 

operation and maintenance as explained in the figure hereunder. 

The role of the Independent Pricing and Regulatory Tribunal (IPART) is to provide a third 

party audit sponsored by the government in order to ensure the quality of the water. In fact, 

this third party audit is implemented to ensure VWS is respecting the strict water treatment 

rules and to protect the environment and the health of Sydney citizens (potentially in touch 

with this water). This organization is directly representing the government and the law. 

 

  

 

 

Figure 7: Scope of stakeholders over Darling Walk PSS offer 

(Source: Own) 

 

4.3.1. Site's spatial constraints 

 

Darling Quarter North Building has been designed to include a Recycled Water Plant (RWP) 

in the second basement (B2) at the same level than the garbage room, the fast food waste 

grease storage and the loading dock. On the one hand, this location near the loading dock is 

undeniably a great advantage for any big delivery such as big tanks or part, bulk chemicals, 

large bags of consumables or any liquid bulk truck delivery (see Figure 39). But on the other 

hand this is a very small space in a confined concrete room in the basement. To top it all, 

BLL has built the walls and all concrete part before tendering the project of the RWP! 

Then, a major challenge for the VWS design team working on Darling Walk project was to 

physically fit the RWP within the very constrained below grade building space provided by 

BLL; and then to fabricate and supply individual components of the plant so that these could 

be safely installed in that small space. 

  

Design Procurement Construction Commissioning 
Performance 

Testing 
Operation Maintencance 

Contract with BLL 

 

Contract with JLL 

 

IPART 
audit 

VWS scope and responsibility 
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4.3.2. Need of innovative technologies combination 

 

Due to very small available confined space in the basement of the building, VWS has had to 

combine very innovative technologies together. The Moving Bed BiofilReactor (MBBR), the 

Membrane Bioreactor (MBR), the Ultra Violet (UV) tube and the Reverse Osmosis (RO) are 

VWS new technologies but are usually not all combined in the same time. The RO is very 

often used both for sea water and wastewater treatment as final barer. But the MBBR and 

MBR technologies have never been assembled in the same design together before Darling 

Walk project. Then, by adding these three barriers to the UV disinfection, VWS designers 

have made for Darling Walk a system very challenging to install, to commission and to run. 

More details about these technologies are developed hereunder. 

 

Moving Bed BiofilmReactor (MBBR)  

Wastewater treatment plants are made to function as bacteria farms, where bacteria are fed 

with oxygen and sewage. One of the main focuses of wastewater treatment plants is to reduce 

the Biochemical Oxygen Demand (BOD) in the effluent. This means to decrease the amount 

of oxygen that bacteria will consume while decomposing organic matter under aerobic 

conditions. Thanks to oxygen supply, the bacteria will grow and help reducing organic waste 

included in the sewage. The Chemical Oxygen Demand (COD) is another indicator but only 

measures the total quantity of oxygen required to oxidize all organic material into carbon 

dioxide and water. These two parameters are used to monitor and tune biological processes 

in water treatment. 

The standard biological process is the activated sludge. This process used in Gerringong 

Gerroa (see Figure 8) is suitable for high sewage flow rate entering the plant and large area 

available since it needs long decantation time, big concrete tanks and clarifiers. The inlet 

flow of Darling Walk RWP being relatively low from the Sydney sewer and the room being 

very small, VWS had to use a biological process able to treat the water in small tanks and 

quickly enough to provide constant outlet flow. This is the reason why the MBBR technology 

has been used. 
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Figure 8:  Gerringong Gerroa wastewater treatment plant overview 

(Source: Veolia Gerringong brochure) 

 

 

This technology created by ANOX KALDNES in collaboration with Lund University in 

Sweden is based on the biofilm principle, the key component being the carriers in 

polyethylene with a density close to that of water. Indeed, the carriers or media are designed 

to give a large surface area for micro-organisms to grow on (see Figure 9, Figure 10 and 

Figure 11 hereafter). 

http://www.anoxkaldnes.com/
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Figure 9: Different media used in MBBR 

(Source: AnoxKaldnes MBBR brochure) 

Then the amount of bacteria is potentially bigger in the same volume since the “chips” are 

kept in the tank by sieves at the reactor inlet and outlet. 

 

 

Figure 10: Example n°1 of Carrier with biofilm set up 

(Source: AnoxKaldnes MBBR brochure) 
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Figure 11: Example n°2 of Carrier with biofilm set up 

(Source: AnoxKaldnes MBBR brochure) 

This biomedia which presents a high protected surface per volume unit allows a good mass 

transfer, avoids clogging and is very durable. These advantages associated to the small tanks 

size is more costly and more complicated to commission due to many specific constrains to 

respect like volume, specific surface of the carriers or filling rate for example (Andreottola, 

Foladori, Ragazzi, & Tatàno, 2000). 

Moreover, the carriers are kept in suspension and continuous movement in the water by 

aeration thank to air supply from the bottom of the tank. The aerobic reactor is filled with up 

to 67% of carriers and two reactors in series are used to develop specialized bacteria in each 

stage. 

 

Figure 12: Aerobic reactor schematic 

(Source: Veolia internal presentation) 

To sum up, the MBBR technology is very compact, easy to operate, robust, 

variations/disturbances tolerant and it provides less stress on the membranes at the next 

step of the process. The only inconvenient is the challenge when commissioning due to picky 

bacteria and the high energy consumption due to the air supply. 
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Neosep® Membrane Bioreactor 

This very innovative process is supplied by KOCH Membrane Systems (which supply VWS 

competitors as well).  

 

Figure 13: MBR Cassette 3D view with racks 

(Source: Koch MBR video presentation) 

 

 

It consists in an ultra filtration through fibers, vertical long and thin membranes. The 

residual is moved away by air movement from the bottom of the tank to the top.  

There is an assembly of multiple fibers to allow the treatment of a large volume of sewer. 

The membranes are regrouped around air outlet spots. These groups are organized in racks 

which are placed in a structure named MBR cassette. 

http://www.kochmembrane.com/mbr_basics.html
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Figure 14: Membranes aeration 3D view 

(Source: Koch MBR video presentation) 

 

The treated water passes from the outside of the fibers to the inside and is sent to the next 

step of the process. The air in the middle of a group of membranes allow cleaning and 

unclogging of the fibers (Figure 14). 

This mechanical filtration technology is very costly to operate and maintain. There is a high 

operating personnel cost with one full time operator, a replacement of membranes is 

required approximately every 5 to 7 years and there are some cleaning requirements 

implying personnel on site. This means that the cost for the client will be higher.  

A number of plants using MBR are already running in Australia and the trend is for an 

augmentation in the amount of MBR installation and use mainly due to the decreasing 

membrane costs and the growing need of water in the country (Chapman, Leslie, & Law, 

2009).   

The purpose of this technology is to remove the very space consuming clarifier and replace it 

with another selective barrier. On one hand, in conventional activated sludge, the clarifier 

aims to separate the suspended solids (TSS) and the bacteria from the liquid using 

decantation. This solution is cheap but need long time decantation. Thus the clarifier needs 

to be large in order to have the suitable flow out. On the other hand, the MBR is retaining 

biomass (TSS and bacteria) and is letting pass the dissolved substances through the 

membranes. The process change is explained hereunder. 
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Figure 15: Difference between Conventional AS Plant and AS with membrane filtration 
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Table 4: MBR vs Conventional AS process comparison 

 
Conventional AS MBR Process 

Final Clarifier Yes No 

Tertiary Filter Yes No 

MLSS (mg/L) < 3,000 10,000 – 12,000 

Sludge Age (day) < 10 > 10 

Footprint Large 3 – 5 times smaller 

Process Stability Sensitive to sludge bulking Not sensitive to upsets 

 

 

Figure 16: Neosep® MBR skid 3D design view 

(Source: Veolia MBR presentation) 

In order to keep the membrane in the sewage as much time as possible, a cleaning system 

has been set up. The reverse pump regularly (every 3 to 6 minutes) back washes the 

membranes by pushing water from the backwashing tank to the MBR tank with high flow for 

a short time (20 seconds). Then, a maintenance cleaning involving citric acid and/or sodium 

hypochlorite is started on a weekly basis. This allows the MBR cassette maintenance period 

to be very high. If this procedure is well tuned during commissioning phase and later during 

operation, it could even be higher than seven years. 

Combined with MBBR technology, the MBR leads to very high removal efficiency of bacteria, 

suspended solids and high BOD/COD removal with limited footprint (Chapman, Leslie, & 

Law, 2009).  
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Multipure Plus Reverse Osmosis unit 

In almost every plant design, the Reverse Osmosis (RO) process is involved by designers 

since it is one of the most efficient and accurate filtration techniques. It is used in sea, 

potable, waste or industrial water treatment and is consequently very well known and 

developed in Veolia Water plants all over Australia. With first class RO references ranging 

from modular packages installation to large turnkey plants with capacities of up to 350 000 

m3/day, VWS provides its clients with a full panel of tailored solutions according to their 

specific requirements. VWS and Aquafab, a Spanish RO supplier, have a special joint 

venture partnership further detailed in section 5.3.4. 

In Darling Walk case, the Multipure Plus RO unit is used and is one of the most powerful in 

term of filtration but very easy to damage. Osmosis membranes act as a filter retaining all 

species bigger than 1 Angström (like bacteria, viruses or organic matters) which are 

dissolved. When membranes separate two water types, water molecules pass from the less 

concentrated area to the more concentrated one in order to balance ionic forces. Thus, to 

reverse this natural flow of water through the membrane, high pressure, greater than 

osmotic pressure, is applied on the concentrated solution. Providing pressures from 70 to 84 

bars, 40 to 60% of treated water is converted into clear water by reverse osmosis process. 

The influent solution is divided into two phases: the permeate (clear water free of 

particulates and dissolved impurities) and the concentrate stream (brine enriched with 

suspended and dissolved solids). In Darling Walk case, the RO vessels are tubal and the 

membranes are rolled in spiral. The clear flow is taken out from the treated water from the 

side to the middle of the tubes as shown in Figure 17 hereunder. 

 

Figure 17: Spiral membrane module 

(Source: Lachish, 2011) 

The efficiency of an RO system is optimized by recirculating some of the brine through the 

RO process and discharging the rest to the waste. As witnessed by the researcher, the service 

engineers are all experts in this field and are able to monitor and calibrate RO units easily.  
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Ultra violet disinfection system 

In order to kill organisms still remaining in the permeate after the RO process (protozoa, 

viruses, bacteriophages or some specific small bacteria), there is a need of UV radiation. 

Indeed, by flowing through the UV chamber (also call photon chamber) as shown in Figure 

18, the organisms are killed or unable to develop. 

 

Figure 18: “S” Shape photon chamber used in Darling Walk plant 

(Source: Veolia’s UV supplier presentation) 

In the chamber, the quartz sleeve containing the arc tube provides a constant intensity 

measured in mW/cm2. According to the exposure time in seconds, which depends on the RO 

permeate flow and the UV chamber volume, a specific UV dose is calculated in mJ/ cm2. 

The performance of the complete UV system is measured in log removal for the different 

organisms targeted. One log reduction represents the dose required to kill 90% of a given 

population of a known organism. For example, to kill 90% of the recently famous bacteria E-

Coli and have one log removal for this specific organism, the UV system needs to provide 

5.4mJ.cm-2. To obtain two log removals and kill 99% of the bacteria, it has to produce at least 

10.8mJ.cm-2.  
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4.4. Process analysis from design to delivery 

 

4.4.1. Process description 

 

The essential process steps of the design of the RWP are described below and shown in the 

following Block Flow Diagram and 3-D schematic further below. The process is continuous: 

 

Figure 19: Darling Walk Recycled Water Plant Block Flow Diagrams 

(Source: VWS Darling Walk PID draft) 
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Pre-treatment 

The sewage is provided by the customer by gravity at the entry to the RWP where it is first 

macerated then sent to the buffer tank for oil and grease removal and from where it is 

pumped to a fine screen (1mm) to remove oversized undesirable solids for feeding the 

biological process (the MBBR).  Grease and oversized materials are discharged in the holding 

tank and then pumped back to the sewer. 

Moving Bed Biofilm Reactor (MBBR) combined with the Membrane 

BioReactor (MBR) 

The macerated degreased and screened sewage gravitates to the MBBR section of the plant 

where the plastic media are maintained in circulation by the air blowing from the bottom of 

the tanks. The microbiological reactions occur to remove sewage pollutants. The resulting 

sludge adhering to these media continuously sloth off and carry over to the second stage, 

which is the MBR, where the microbiological reactions are completed and the treated 

effluent is filtered through the microfiltration membranes in the MBR cassette.  The filtered 

sludge is returned to sewer via the holding tank. The biological treatment and the ultra 

filtration membrane ensure that all particles larger than 0.05 µm are removed. 

Reverse Osmosis (RO) system and Ultra Violet (UV) light 

Then the filtered effluent or permeate is retained in the filtrate/backwash tank (also named 

RO Feed tank) for surge capacity purposes.  The high pressure RO feed pump forces the 

effluent through the RO media to remove ionic salts (brine) and particles larger than 0.0001 

µm and to provide the clean permeate for downstream disinfection by the UV system and the 

chlorinator where it becomes classified as treated water for customer use. 

Remineralisation 

A Calcite bed, made of crushed and screened white marble media, is used to neutralize the 

treated water to a less corrosive effluent. This is an extra step required by the client in order 

to have a solution to protect the downstream air conditioning equipment in case of high level 

of corrosion of the material due to demineralised water. 

Final product 

Caustic soda and sodium hypochlorite are then dosed into the output to correct the pH and 

achieve a residual chlorine concentration. The treated water is then stored in the customers 

day tanks for their pumping to cooling towers, toilet flushing and landscape irrigation. 
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Figure 20: Darling Walk Recycled Water Plant process scheme 

(Source: VWS Darling Walk presentation) 

 

Moreover the ancillary plant includes Clean In Place (CIP) equipment and systems for 

chemical cleaning of membranes as well as local collection sumps and fume extraction to 

customer odour control activated carbon filters. 

 

Finally, the electrical power switchgear and motor control centres are also provided in the 

plant rooms along with necessary process instrumentation, Programmable Logic Controller 

(PLC) and Supervised Control And Data Acquisition (SCADA) system for process monitoring 

and control. 
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Figure 21: Darling Walk Recycled Water Plant 3D schematic 

(Source: (Source: VWS Darling Walk video presentation) 

 

The detailed Process Flow Diagram (PFD), associated Piping and Instrument Diagrams 

(P&IDs) and general arrangement drawings cannot be appended since this information is 

confidential and contain critical data. However this does not affect the understanding of the 

overall process from the sewer to the final tanks of the customer. 

The details of plant and mechanical equipment including duties, capacities and materials of 

construction, piping systems, valves and instrumentation are also confidential. 

Notably, the RWP may be shutdown at any time for maintenance or emergency or any other 

reason without impacting water supply to the customer who has designed and installed the 

necessary system to provide potable water for cooling tower makeup, toilet flushing and 

irrigation in any such event. This has been especially useful for commissioning and testing 

phase when the plant could not provide the building with enough treated water. 
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4.4.2. Design 

 

Good design principles in accordance with VWS IMS have been followed to ensure the most 

economical and safe design outcome following the AS/NZS ISO 9001:2008 Plan-Do-Check 

approach pursuant to VWS design procedure PR-DES-001.  This procedure covers the seven 

main design phases of a contract, leading to the project realisation. Each phase is clearly 

defined with an objective, critical activities, responsibilities, inputs and outputs. The 

termination of each phase with a specification validation “gate” ensures that the project 

specifications, OHS and best engineering practice are met throughout all the design process.  

The seven phases of the Design development include: 

 

1. Design packages approval 

 

2. BOD (Base of Design) Compliance Review  

 

3. 50% Design Review including HAZID Report 

 

4. Constructability Review 

 

5. 80% Design Review 

 

6. HAZOP Review including Start-up, Operating and Shutdown Review  

 

7. IFC Review 

 

Other outputs of the Design phase include first version of as-built drawings and Operating 

and Maintenance Manuals (O&MMs). 
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4.4.3. Construction 

 

Good construction principles and practice in accordance with VWS IMS and the NWS OHS 

Regulation 2001 were followed to ensure safe installation and assembly within the confines 

of the Darling Quarter basement pursuant to VWS construction procedure PR-CON-001. 

 

Figure 22: Darling Walk Recycled Water Plant 3D Equipment layout 

(Source: VWS Darling Walk presentation) 

 

This means that due to the very small space available to build this plant, high technologies 

have been used in order to optimize the room and reduce the technical risk during the 

construction phase. VWS used a 3D model to test and visualize the plant before starting the 

construction (see Figure 22 and Figure 23).  
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Figure 23: Darling Walk Recycled Water Plant 3D design overview 

(Source: VWS Darling Walk 3D map) 

 

 

4.4.4. Commissioning and performance testing 

 

After construction and installation are completed, the last steps can start. Commissioning 

phase aims to check if the plant is mechanically running according to the specifications from 

the design department and from equipments’ suppliers. Inspection Test Plans (ITPs) have 

been filled on a tablet PC with the software COMETE by the commissioning team including 

the researcher. This allowed us to keep a track on the commissioning progress. The team 

from VWS in charge of installing the plant have to fill some ITPs as well in order to have an 

overall view of the construction progress at the end of the project. This brand new integrated 

software is very specific to VWS and becomes essential in almost every VWS project. 

First, due to hard chemical and biological risks, the commissioning phase always starts with 

commissioning with potable water. This shows the potential leaks in tanks and pipes, the 

performance of drives and pumps and the overall operation of the plant without sewage and 

chemicals. This is a great time to bring suppliers and subcontractors on site to repair or 

change faulty equipments since they do not need any specific biological/chemical Personal 

Protective Equipment (PPE) or inoculation at this time working with clear water.  
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Then, when the commissioning team has checked the drives, pumps, pipes and tanks, the 

commissioning with sewage can start. This is the most hazardous step since the people on 

site are in direct contact with chemical and biological threats for extended periods of time. 

This is the reason why the Occupational Health & Safety (OH&S) department works in 

partnership with the employees on site to make sure every hazard is identified, eliminated, 

avoided or monitored. All of the employees concerned have to read, understand and sign the 

Safe Work Method Statement (SWMS) before commencing to work on site. Many details 

about safety are given in this document especially the specific PPE to wear during 

commissioning (Figure 25). Every employee in direct contact with sludge on site needs to 

wear a hard hat to mitigate damages from falling objects, a face shield to protect the face 

from chemical and sewage spatters, a respirator to eliminate the very bad smell and the 

hazards from the contaminated air, an overall to cover the full body, a pair of nitrile gloves 

associated to a pair of strong chemical resistant gloves to avoid infection from hands and a 

portable individual diphoterine unit to clean eyes and skin as soon as possible in case of 

chemical direct contact as shown in Figure 24. Moreover, three safety showers and eye wash 

stations are distributed around the plant in case of large volume of chemical or sludge 

spatter. 

 

 

Figure 24: Portable Hi-Viz Individual Diphoterine kit (Eye Wash and Skin Spray) 
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Figure 25: Full PPE wearied during commissioning with sewage on site 

(Source: Own) 

 

A spill kit is also available in the plant room to stop any leak from the confined area and a 

strong odor control system is in place. Indeed, the stainless steel tanks, containing smelling 

sewage, are sealed. All tanks containing raw sewage are regularly aerated as well to avoid 

anaerobic zones in treatment plant and development of sewer gas for example. The plant 

room is sealed as well with specific doors and louvers. The ventilation systems for the tanks 

and the room are separated. The forced ventilation of the entire room has 15 volume changes 

per hour. This aeration system, sucking the air from the building waste storage room as well, 

is creating a relative negative pressure compared to the outside of the room (loading docks) 

and avoid any smell  out of the room. The changed air is then sent to the top of the building 

to the atmosphere after having been through a carbon bed. The tanks air is also extracted 

and vented through an activated carbon filter to the atmosphere on the building roof thanks 

to a stack. The stack height is higher than any other equipment on the roof, and far away 

from the inlet air point for the general building ventilation system.   

VWS odor treatment solution is combining both “belt and braces” to secure the area and 

contain the potential smell from the treated sewage. This is shown in Figure 26 representing 

both plant room isolation/air extraction and raw sewage smell treatment for the tanks. 
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Figure 26: VWS Belt and Braces Approach to Odour Treatment for Darling Walk 

(Source: VWS Darling Walk 3D map) 

VWS strategy has been to review a full odor control with the HAZOP review, however the 

following summarizes the steps VWS has a specific procedure in case of any equipment 

failure. For example, if the tanks extraction fan goes offline, then the RWP keeps running. 

Some odor may be released into the room of the RWP as the tanks are still sealed but not air 

tight.  This odor can be dealt with by the separate room extraction fan and activated carbon 

bed. VWS would be notified immediately thanks to the Remote Monitoring System, and an 

operator attends the plant. If the building manager or the operator starts to notice a smell, 

then the RWP would be stopped, this means the sewage inlet valve would be closed, the 

pumps stopped while the blowers would be kept running in idle mode. 

All these systems are commissioned without sewage and then with smelling sludge. As soon 

as the plant is mechanically providing what is expected in the specifications, the performance 

testing phase is started. 

This last step before delivery aims to verify with a third party, IPART in Darling Walk case, 

the performance of the overall plant in terms of water quality and flows (see Figure 7 on page 

21). This phase last four weeks and is the most important part for the client, only interested 

in final product quality, delays and costs. This phase just started when the researcher left 

VWS after six months on the field. 
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5. PSS causes and effects analysis 

 

5.1. Main reasons for VWS to propose PSS 

 

5.1.1. Reasons for the clients to choose PSS 

 

Most of time, in a new building project, a unique construction company is in charge of 

designing, constructing and commissioning. In the case studied here, the Common Wealth 

Bank has chosen BLL to design, build and lease the Darling Quarter buildings in order to set 

up its new headquarter in Sydney. Then different companies are operating the building 

services such as security system, water or chillers plants, and aeration systems and are 

maintaining them over the time by buying and using spare parts and consumables. JLL is in 

charge of operating and maintaining the RWP after delivery in Darling Walk case. Thus, the 

service is usually not included in the contract from the beginning with the construction client 

and is negotiated when the installation and commissioning are finished with the operating 

client. This means that VWS has signed two different contracts: one with BLL from the 

design to the delivery and one with JLL for the operation and the maintenance of the plant. 

The construction client (BLL) and the operating client (JLL) have different reasons in mind 

when focusing on PSS. In fact, the first one requires OTD, the best quality in accordance with 

the specifications at the product delivery date while the operating client is expecting low cost 

services with a minimum of technical risks. In order to handover the product in good 

conditions between BLL and JLL, a third party is involved a couple of weeks before the 

delivery date. This external company is in charge of certifying the quality and the 

requirements fulfilment to conclude BLL contract and start JLL one. By doing this, it is 

easier for VWS to manage the PSS since this is a gate to pass through the steps and the 

change of client does not add any issue with this smooth handover. This is quite different 

from the basis taken in most PSS studies (Baines, et al., 2007) since the provider usually 

deals with only one client or a unique market. 

However, this analysis clearly explains that the provider is building a product to the 

construction client and is offering a service to the operating client. Then it seems that there is 

no point for VWS, the provider, to spend time, money and energy to organise an integration 

of the service in his product from the beginning since the delivery of the product is usually a 

contract boundary. But this is not the case! Indeed, if the installation and commissioning 

phases are conducted without big issues and if the construction client (BLL) is happy about 
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the provider performance, the operating company (JLL) gives the service contract to the 

provider (VWS). Moreover, Veolia’s plants are often operated by Veolia’s employees because 

they use very specific technologies that few competitors are able to run. This is usually the 

main argument to get the service contract. Finally, both of the customers know that PSS 

allows them to collaborate and provide the best trade-off between all the different outcomes 

they focus on; this is further developed in section 5.4. 

To conclude, the main reasons why the client prefers dealing with PSS rather than traditional 

system is the possibility to talk to few stakeholders, making the discussion easier and the 

opportunity to benefit from a total functional product including hardware and services under 

the provider ownership (Lingegård, Lindahl, & Svensson, 2011). 

 

5.1.2. Reasons for VWS to be customer oriented 

 

The operation and maintenance is an activity very interesting for VWS since the cost are well 

defined and, except major event, the risk is quite low. In fact, while the 

design/installation/commissioning period last between one and two years, the servicing is 

fixed for a decade or two. The operating client does not usually take the responsibility to 

operate the plant himself or to give the servicing to another company with lower costs since 

this would mean taking the risk of letting him using a high technology without experience of 

it. This is the reason why VWS is often maintaining and operating the plants it designed and 

built. As explained in some researches or case studies (Sakao, Lindahl, Sundin, Öhrwall 

Rönnbäck, & Tang, 2008) (Lockett, Johnson, Evans, & Bastl, 2011), being customer oriented 

provides greater benefits over a longer period of time. Moreover, providing what the clients 

expect rather than what the engineers would like to construct is a way to secure the loyalty of 

the clients and reinforce the company implantation in the market (Lingegård, Lindahl, & 

Svensson, 2011). 

To sum up, VWS is orienting his focus to the client because this is the best way to answer the 

market needs (Mont, 2002) and to offer exactly what the customer expects in term of 

performance, quality, delivery time and overall design. This is useful as well to ensure the 

obtaining of the contract with the operating client during the handover at the delivery date 

since the satisfied construction client will recommend the provider services. Last but not 

least, the opportunity for uncertainties reduction is quite interesting and allows the provider 

to have a better view and strategy over the long term (Sakao, Lindahl, Sundin, Öhrwall 

Rönnbäck, & Tang, 2008).  
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5.1.3. The interesting partnership between VWS and clients with PSS 

 

The reasons why BLL, the construction client, has chosen VWS, the provider, to design, build 

and commission the plant are: 

 The insurance that the plant will be well designed/installed/commissioned 

 The knowledge/experience of the water treatment plant installation/commissioning 

 VWS is a one stop shop – it is able to design, build, commission and operate the RWP 

 The Veolia Water head office (70 people) is based in Pyrmont, only minutes away 

from the Darling Walk Development. This is where the student was based as well. 

 Knowledge of Water Industry Competition Act (WICA) license requirements - 

Application for Darling Walk was already submitted. 

A corporation must obtain a license to construct, maintain or operate any water industry 

infrastructure, to supply water or provide sewerage services by means of any water industry 

infrastructure. The WICA license is administratively critical for such projects. 

The reasons why JLL, the operating client, has given the operation and maintenance contract 

to VWS for this waste water treatment plant are: 

 The insurance that the plant will be well operated as VWS will do the complete work 

 The knowledge/experience of the technologies installed 

 The time saved by avoiding the handover of the paperwork between two providers  

 The Product/Service package easier to manage, only one supplier, VWS 

 Veolia Water has an experienced service and operational support team, and is 

offering a Service Care Proposal which will require no on site operational assistance 

(see section 5.2.1) 

 

Then, on the one hand VWS is putting a lot of effort to reinforce the PSS and win the 

servicing with JLL, and on the other hand, is trying to provide the best product to deliver on 

time to BLL with an easy operation to mitigate the risks which could appear later during the 

service if VWS gets the contract. 

A clear compromise appears here: VWS needs to respect its engagements regarding delivery 

time with BLL and avoid penalty costs but needs to spend enough time on the product 

manufacturing in order to maximize the profit during operation and maintenance with JLL 

by having an optimal quality product. By having two different clients to talk to, VWS has to 

optimize its PSS in order to maximize its profit. This unique analysis is done in section 5.4. 
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5.2. Means implemented by VWS to provide PSS 

 

5.2.1. Operational management and support on site 

 

VWS will manage every aspect of the operation of Darling Walk recycled water plant. Indeed, 

tasks such as daily operation, routine maintenance, planned maintenance, emergency 

maintenance, monitoring of the performance, reporting yearly to IPART and the client or 

supplying chemicals and consumables are fully part of VWS scope during servicing. As soon 

as the plant is started in operation after the performance testing validation, an operator from 

VWS will be available via 24/7 emergency telephone support. Since the plant presents some 

biological risks, a specific training is done to the building management to switch off the plant 

and stop the process to avoid any damage or incident. Since the production of clear water by 

the RWP can be bypassed with potable water line in case of plant shutdown, the process is 

not critical and can stay off for a while until the system has been checked by an operator 

from VWS on site. The operational support for the MBR system which guarantees “optimum 

operation conditions” ensures that membranes have the “longest possible service life” and 

the proper water quality according to the specifications. However, from a research point of 

view, except for the water quality which needs to be in accordance with the requirements, the 

concepts of “optimum conditions” and “longest life” are not very clear and are more 

presented for marketing purpose rather than for technical solutions. Moreover, VWS holds a 

WICA license proving its ability to design, build and operate such systems. As explained 

briefly in section 4.4.4, some operational support tools are used all along the design, 

installation, commissioning and testing phases. In fact, the Service Management And 

Reporting Tool (SMART) system implemented by VWS few time ago consists in tablet-PC 

based application using the latest wireless technologies providing critical site specific 

information to Service Engineers on site. The software used is named COMETE and keeps a 

track on the plant history, the specific operating parameters and the performances which are 

accessible in one click from the engineers’ tablet PC. A remote monitoring computer system 

on site called HMI/SCADA associated to a software (“PC anywhere”) allows the operator or 

designed engineers to access the plant computer from their place or office via internet 24/7 

to monitor key process parameters, plant alarm, etc... The HMI/SCADA system is used to 

optimise the plant efficiency, reduce the costs and minimise downtime (Hong-Yan, 18-21 

August 2005) since it provides every input and output of the process (section 5.3.1). 

As a summary, VWS is combining the best quality service, mostly according to its own 

criteria, and the very last remote technologies to manage and support the operations on site.  



46 
 

5.2.2. VWS Integrated Management System 

 

As part of the water division of Veolia Environment, VWS structure is standardized and 

based on an Integrated Management System (IMS) which defines the role of each business 

group or activity along the process using specific procedure and keeping important records. 

Figure 27 hereunder is representing the corporate team at the top of VWS organization with 

a clear distinction in operations between Design & Build and Solutions. 

 

 

Figure 27: VWS Corporate team 

(Source: Veolia internal document) 
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VWS IMS Overview 

Based on internal documents summary and combination, a brief explanation of the 

relationship between groups and departments is made hereunder in order to understand the 

organization network and compare it to the literature reviewed  

The IMS recognises that VWS is one business comprising two divisions or main business 

groups and having seven business activities, twelve core processes, four support processes 

and formal management systems based on ISO and AS/NZ standards.  

The following are key definitions: 

- Business Groups - "grouping" of VWS’ two business interests by type: 

o Design and Build (D&B) 

o Solutions  

 

- Business Activity - "what VWS does"; namely VWS’ seven activities including the 

products and services  

 

- Process – “the way VWS does things” or "VWS’ areas of competency". The ISO 

standards define a Process as “an activity that uses managed resources to transform 

inputs into outputs”.  These are further separated into twelve Core and four Support 

processes as well as VWS BSI Global certified Foundation Management Systems for 

Occupational Health & Safety, Environment, Quality and Governance (including our 

Vision & Values).  

 

- Procedures, forms and the like - "how VWS does things" in a professional manner 

relying on our competencies and creativity as opposed to relying fully on prescriptive 

doctrine.  

 

- Records - namely "what VWS keeps" including specific documents such as completed 

forms and agreements. 
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Business Groups  

The IMS is headed by two business groups.  The General Manager of each Group reports to 

the Managing Director. 

D&B Group 

The D&B Group business activities include all major VWS multidiscipline Design and Build 

contracts. 

Solutions Group 

The Solutions Group comprises business activities: 

o ESI (Engineered Solutions Industrial contracts including small value D&B 

type contracts using standard plant,  package plant or a combination of these) 

o Leasing of standard plant 

o Servicing 

o Sale of water treatment equipment spares and consumables 

o Hydrex Chemicals manufacture 

This is the business group in which the researcher has been working for six months. 

 

Business Activities 

VWS seven business activities are defined below. 

D&B: Design & Build 

D&B contracts typically involve winning, design, supply and/or construction and 

commissioning of complex multidiscipline projects in a structured stage wise manner - 

typically D&B project capital expenditure is above $A2.5m and can be exceed $A100m. 

Solutions: Engineered Systems Industrial (ESI) & Package Plant (PP) 

The ESI & PP contracts typically involve winning and delivery of “plug and play” skid 

mounted equipment which may include a combination of PP (which itself is usually a 

combination of skid mounted standard plant) on foundations prepared by the customer. ESI 

contracts generally require less than 160 engineering hours as well as a limited civil, 

mechanical and electrical site works but still require project, procurement, design, 

construction and commissioning management support. Typically ESI project is up to 

$A2.5m. 
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Solutions: Standard Plant 

VWS standard plant and equipment include a range of skid mounted and unfixed plants such 

as Multi Media & Carbon Filters, Hydrex Disk Filters, Actiflo Plants, Softeners, Deionisers, 

Electro-deionisation, Reverse Osmosis (RO), microfiltration units, Ultra-Violet (UV) 

Disinfection systems & equipment, Mobile Plant, Chemical Dosing Pumps and Laboratory 

Equipment.  Standard Plant is sold under purchase orders for customers to self install; 

however, the solutions group offers installation services or oversighting if required. 

Solutions: Leasing of Plant  

Once a lease contract is won following successful marketing, business development and 

tendering by the Solutions Group, the leased plant is delivered by Solutions ESI/PP or 

Standard Plant personnel. Installations may then be operated and maintained by the 

Customer or by the Solutions Group under separate agreement. 

Solutions: Servicing 

Under commercial and technical contracts and partnerships VWS provides after-sales 

service, water treatment services including ion exchange resin regeneration, planned & 

breakdown maintenance (and in certain cases like Darling Walk RWP, operation) of VWS 

standard plant as well as equipment supplied by others.   Service personnel makes use of 

VWS electronic and tablet computer based system for planning, executing and reporting all 

job activities. 

Solutions: Spares & Consumables 

VWS offers a range of spare parts and consumables such as cartridge filters, ion exchange 

resins and the like to compliment our full range of Package and Standard Plant which is ever 

increasing in capability and diversity. 

Solutions: Hydrex Chemicals  

VWS blends, conditions and supplies water treatment chemicals under Hydrex range 

including Boiler Feed Water, Cooling Water, Flocculants & Polymers, Wastewater and RO 

and membrane treatment, Biocides and other industrial maintenance chemicals such as 

degreasers and descalers.  The complete range, product data sheets and Material Safety Data 

Sheets (MSDSs) are maintained on VWS data base and the official website. This is 

completely in accordance with the Chemical Management System (CMS) suggested for the 

servicing of the chemical supply by American researchers in 2000 (Reiskin, White, Kauffman 

Johnson, & Votta, 2000). This is further analysed in section 5.3.4. 
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Common processes and foundation management systems 

While the business groups report separately financially, the 7 business activities, 12 core 

processes and 4 support processes as well as the foundation management systems are 

integrated.  It follows that VWS goes about a common and logical way of doing business. 

This integrates the branch and makes it one organisation with common vision, values and 

goals no matter where VWS is located in Australia or New Zealand or whether employees 

work under the D&B or Solutions flag.  

Table 5: VWS A/NZ Core Processes description 

Common Process Definition 

12 Core Processes 

1. Marketing 
They promote the business in many ways; brochures, 

trade shows, conferences, advertising 

2. Business Development 
They seek out new business using the marketing tools 

and submit expressions of interest (EOIs) 

3. Tendering 
They prepare the offers to tender invitations resulting 

from the EOIs 

4. Project Management They manage jobs won by both Projects and Solutions 

5. Design & Engineering They design and engineer the D&B and ESI contracts 

6. Procurement 
They purchase, inspect, expedite and manage delivery 

for all the purchases under purchase orders 

7. Subcontracting 
They subcontract supply, fabrication and construction 

services requiring trades labour 

8. Construction 
They manage construction, the construction 

subcontractors and VWS construction sites 

9. Commissioning 
They  test, energise, dry & wet commission and 

performance test VWS constructed plants 

10. Blending They blend (manufacture) Hydrex chemicals 

11. Solutions Operations 
They manage and conduct servicing and the sale of 

equipment, spares, consumables & chemicals 

12. Logistic / Supply Chain 

Management 

They manage the warehousing and distribution of the 

Solutions Group products 
 

(Source: Veolia internal document) 
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Table 6: VWS A/NZ Support Processes description 

4 Support Processes 

1. Compliance & 

Administration 

VWS administration and support including systems 

management, insurance and legal counselling 

2. Financial Control The financial control and financial administration 

3. HR Management The human relations and resources management 

4. IT Management The information technology management 

 

(Source: Veolia internal document) 

 

Table 7: VWS A/NZ Foundation System Processes description 

4 Foundation Systems  

1. Occupational Health & 

Safety 

The management of the health and safety of the 

personnel and third parties at VWS workplaces 

2. Environmental 
The management of the impact of VWS products and 

services on the environment 

3. Quality Management 
The management of quality & customer focus; this is 

the location of the IMS manual 

4. Corporate Governance 
VWS leadership and stewardship from the top; this is 

the location of VWS Vision & Values statement & the 

Corporate Policies; the cornerstone of VWS compliance 
 

(Source: Veolia internal document) 

 

As recommended by Veolia group which needs very well defined structure due to its size, this 

IMS has been rigorously applied in the planning and in the management on site for the 

Darling Walk RWP design, construction, commissioning, operations, service and 

maintenance. As the organisation of the company is critical to provide proper PSS (Lockett, 

Johnson, Evans, & Bastl, 2011), the case studied in this document fully represents the 

implementation of this specific structure and the synergy between Veolia Environment and 

VWS in order to provide optimal service to the client. 

The key IMS is fully part of the PSS and allows the provider to have well defined roles and 

procedures and to show the client his ability to manage and support all tasks around product 

and service without any discrimination between product and service in the overall 

organisation system. 
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5.2.3. Internal communication: DW case examples 

 

VWS line managers always start a project with the end in mind since they are sitting in the 

same open space. This could be a detail but it is really important to build a robust 

relationship between design, project and service departments in order to get the operation 

and maintenance contract after delivering the product and reduce uncertainties (Sakao, 

Lindahl, Sundin, Öhrwall Rönnbäck, & Tang, 2008)(Lockett, Johnson, Evans, & Bastl, 2011). 

Indeed, since VWS office is not very large with only around 250 employees in Pyrmont, the 

working conditions in the office are made in order to let everyone accessible to discuss, even 

the General Manager is sitting in the open space with the other employees and is open to talk 

about any important challenging situation or creative solution within his scope. 

VWS engineers of the IMS are gathered in the same office in Pyrmont. This is pushing line 

managers to be often in touch and it provides an opportunity for good internal 

communication, information sharing and dematerialisation within the same business group 

to solve issues and improve the integration process. 

The service is taken into account from the very beginning of the projects. During the design 

phase, Service Engineers are carefully listened in order to make the plant easy to operate. 

They provide good feedbacks from their experience on the field that the drafters need to 

design better products with fewer risk of technical failure or incident. Some practical 

examples are described hereafter in order to explain this point. Then the practical outcomes 

are linked to the literature to raise the relevance of this case regarding internal 

communication. 

 

 

a) Unplanned subcontractor selection – the physical manager mapping 

advantage for urgent needs 

In fact the project manager was looking for Polyethylene (PE) welders in order to repair 

some leaks which appeared after having tested the pipes installation of the plant. By asking 

the Solutions Operations line manager sitting next to him who is used to this kind of 

reparation, the project manager has been able to quickly find a subcontractor specialized in 

PE welding with the recommendations of the Solutions Operations team leader. This internal 

communication allowed by the physical organisation of managers provided a very fast 

solution to find well qualified workers available quickly with good recommendations and 

certified trust internally. 
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b) Chemical drum sizes – Service engineers’ contribution during design 

phase for safety reasons 

There is a need to involve the service engineers for the safety of the employees on site. 

Indeed, in the office, the purchasers prefer buying chemicals 25L containers instead of 15L 

containers for cost reasons. However, manual handling of 25L is much more difficult than 

15L and could cause serious injuries on the long term for workers on site. This safe solution 

to buy 15L containers is a result of the good involvement of the operators and a relevant 

communication between the engineers involved during the complete process. 

 

Figure 28: 15L and 25L drums 

 

c) UV light and RO membranes loading and unloading – Service 

engineers involvement in plant design for technical reasons 

After the design phase, the service engineers have again an important role since they are 

often site supervisors of the installation of the plant. On Darling Walk project, the researcher 

has seen two different service engineers as site supervisors. They said that this was critical 

because there are a lot of small details to think about during the installation in order to make 

it easy to use.  

Installing the UV vessel and the RO vessels not too close to the wall in order to load, unload 

and maintain the UV light and the RO membranes easily is extremely critical for service 

engineers. Indeed, as soon as the skid delivered (Figure 29) is installed and bolted to the 

floors, the floors is painted and protected against chemicals. Then it needs huge 

administrative time and energy in order to move these vessels of only a couple of centimetres 

away. This is the reason why this buffer space on the side of the vessels which seems not 

really critical actually is (see Figure 30). The communication between service engineers and 

drafters has been very important in this example. 
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Figure 29: RO skid delivery and installation in the RWP room 

 

Figure 30: RO vessels installed taking in account enough room to load/unload membranes 
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d) MBR cassette maintenance system – Service engineers involvement 

in plant design for technical reasons 

The MBR cassette which is installed in the MBR tank is usually taken out of the tank from 

the top (see Figure 31 and Figure 32) for the maintenance of the membranes every 5 to 7 

years.  

 

Figure 31: Example n°1 of MBR cassette normal loading from the top 

 

Figure 32: Example n°2 of MBR cassette normal loading from the top 

On Darling Walk project, the room is very small and the space above the tank is not big 

enough to pull the cassette out. The service engineers and the designers have communicated 

and worked together and have found a solution with a door on a side of the tank and 2 cranes 

to allow this maintenance (see pictures hereafter). 
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Figure 33: MBR cassette installation 

The MBR cassette is brought into the MBR tank by using cranes and chain blocks to fit it in 

the proper position through the door. 

 

Figure 34: MBR cassette installed 

The cassette is installed in the tank and the door will be bolted back. The same process will 

be used by VWS to maintain the membranes after 5 to 7 years during service phase. 
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This four practical examples specific to the case studied have shown that in fact the physical 

disposition of employees in the office and the involvement of service engineers from the 

design phase for technical and safety issues are taken in account at VWS in order to improve 

their internal information sharing and then optimize their product/service cost, delay and 

quality. Regarding the company organization and culture, the literature reviewed suggests 

the share information internally as much as possible since the risk is low and the outcomes 

are very interesting in terms of innovation and risk decreasing. Indeed, especially when 

dealing with PSS, the upstream relationships between all employees involved before delivery 

is raised as critical by (Lockett, Johnson, Evans, & Bastl, 2011) since it could further increase 

the risk for the entities downstream and keep the mistake done for the next project. 

Moreover, (Sandström, Janhager, Rönnbäck, Lindahl, Sundin, & Sakao, 2008) raise the fact 

that the communication and information flow are cornerstones as well for efficient product 

development and technical quality. This is what VWS is doing by placing managers in the 

same place to optimize this information sharing and by involving the service engineers from 

the beginning of the project to design the best solution for the long term. Concerning the 

innovation outcome, the internal communication provide a good return of experience and 

the case studies review are highly recommending a feedback system to avoid remaking of 

already done mistakes and to improve the next product (Lockett, Johnson, Evans, & Bastl, 

2011)(Lingegård, Lindahl, & Svensson, 2011). Then, the contribution of service engineers 

during the design phase has a double role: to build the best practical solution and to avoid 

well known mistakes which happened on site to improve the next system. 

 

 

As a conclusion about the means implemented by VWS to provide its PSS, the management 

and support of the operations on site are based on the best VWS procedures and innovative 

system allowing the operator and managers to monitor constantly the plant via internet 

while the corporate organization is fully PSS oriented with a strong integrated system 

allowing good information sharing. Last but not least, the physical arrangement of the 

different departments within the IMS in the open space is giving opportunities for internal 

communication to support each other and to provide feedback or expertise.  
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5.3. Synergy analysis: the role of VWS structure and network 

 

5.3.1. Input/output of PSS stakeholders during service: the HMI key role 

 

 

Figure 35: Role of stakeholders involved in Darling Walk RWP service  

 

As explained previously, during operation, the Recycled Water Plant (RWP) is treating the 

water coming from Sydney sewer to provide clear feed to cooling towers, irrigation and toilet 

flushing systems located in Darling Walk buildings. VWS construction client is BLL since it is 

the owner of Darling Walk leasing to Common Wealth Bank (CWB). The building 

management responsibility, including VWS service supervision, has been given to JLL. This 

is the reason why VWS has talked to BLL from design until commissioning and is dealing 

with JLL for operation and maintenance even if it is providing a turnkey solution. Figure 35 

summarizes the stakeholders’ roles: BLL is leasing DW to the CWB which plans to implant 

brand new headquarters there. The CWB is subcontracting the building management to JLL 

which is then in charge of safety in DW. This is the reason why the odour control system 

needs to inform JLL in case the level of H2S gas overtakes the limit. 
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The Human Machine Interface (HMI) is a key operational management tool since it controls 

every drive and equipment on site and is monitoring every parameter recorded along the 

process. It has a multipurpose with different users. In fact, except using the recorded data to 

control the plant performance, it is sending information to at least three stakeholders: JLL, 

VWS operator and Hydrex. 

First, due to the critical location of the plant in the basement of an office building in Sydney 

CBD, the odor coming from the plant is carefully monitored. The plant is supposed to be very 

well aerated and treated for the odours (see section 4.4.4), but another security has been 

installed: the level of H2S gas (a dangerous sewer gas revealing a failure in the odor 

treatment) is recorded in the HMI computer and an alarm is sent to the building manager in 

case of limit overtaking. 

Then, thanks to the internet remote access with “PC anywhere” software (see section 5.2.1) to 

the HMI, VWS operators can optimise the service they provide. Indeed, as soon as a warning 

or a shutdown is detected by the HMI on site, VWS service engineer in charge of DW 

operation receives a message on his mobile phone and can check online the issue. He has to 

reach the plant to fix the problem if restarting is not possible directly on his computer. This 

gives VWS the best reaction time to any issue arising in DW plant. 

Finally, the HMI send a warning to Hydrex, the chemical supplier, as soon as the level in a 

chemical product tank is below the lower limit. As well as VWS service engineers, this allows 

Hydrex to optimise the chemical supply chain and monitor the consumption of the plant in 

DW buildings. 

 

Even if controlling and monitoring the plant remotely via internet is challenging to 

implement especially regarding security and communication latency reasons (Hong-Yan, 18-

21 August 2005), this is critical to organise a good PSS and provide the best service to the 

customer. Indeed, the HMI has a central position in the operation phase and allows the 

stakeholders to have quick feedbacks and better ability to answer the need or the danger. 

This is one of the key of the PSS provided by VWS in this case and the HMI is a great mean to 

improve the product over a long period of time by analysing the data recorded during 

operation. According to the project manager, this information shared with internal supplier 

(Hydrex) and the external client (JLL/CWB/BLL) could lead to great improvements for the 

next offering (see section 5.4.1). 
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5.3.2. Synergy potential to optimize the PSS tasks in VWS scope 

 

 

Figure 36: Stakeholders links around the Ware (software and hardware) and the Services 

 

Contrary to what is shown in (Sakao, Sandström, & Matzen,  2010), in Darling Walk case the 

functional product is separated in two parts: the physical product (hardware and/or 

software) or ware “W” and the services “S” associated since the client is changing after 

delivery of the product. This means that, as explained in Figure 7 on page 21, VWS will deal 

with BLL before the delivery of the plant and then with JLL for the operation and 

maintenance. Then, BLL and VWS will be working on both the functional product and the 

services topics while JLL will only focus on the services as operating client. 
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Moreover, VWS suppliers and subcontractors are working only on the physical product and 

do not think about servicing. BLL is of course in relationship with the subcontractors on site 

since they are under BLL regulation and policy in the building. Finally, apart from this, what 

is explained in Figure 36 is the role of the two huge groups in this project: Veolia 

Environment Group and the Common Wealth Bank. 

Figure 7 and Figure 36 show the magnitude of the potential synergy around VWS with the 

collaborative supply network made of internal/external suppliers and subcontractors, with 

Veolia Group network in Australia which provides many advantages on both marketing and 

technical sides. This “multi-organisational structure” (Buono, 1997) gives more flexibility 

and possibilities to VWS by sharing its image and strategic partnerships. These advantages 

are raised by (Lockett, Johnson, Evans, & Bastl, 2011) as well on the supplier and 

subcontractor side. By involving them in the discussion with the construction client, the 

information flow is improved and the objectives are shared and the same for all parties 

around the product.  

The next subsections are first dealing with the relationship between the clients and VWS 

around services and products with a special focus on the use of Veolia Group for VWS image 

and experience support for formal negotiations with the client. Then the relationships 

around the physical product are underlined with typical and interesting VWS strategy to 

secure proper quantity, quality and prices of key technologies to all VWS projects worldwide 

and maximize its profit on the long term during operation and maintenance of the product. 
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5.3.3. The effects of Veolia Environment Group support 

 

The French group Veolia Environment is fully represented in Australia and New Zealand. 

Indeed, all four branches are very well developed as described hereunder. 

 

Figure 37: Veolia environment organization 

 

Veolia Environmental Services (VES) is a leader in sustainable and innovative environmental 

solutions serving industrial, commercial and municipal clients all over Australia. VES 

expertise is basically focused on resource recovery, recycling, waste management and 

industrial services. This branch of Veolia Environment has been recognized among 

Australia’s most innovative organizations by winning the Australian Business Award for 

Environmental Sustainability in the 2011 Awards for the second consecutive year (Australian 

Business Awards, 2011). 

Regarding Veolia Transport Australasia, it is providing train, bus, light rail and monorail 

networks for more than 56 million passengers a year in Sydney, Perth, South West region of 

West Australia, Brisbane and Auckland.   
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Thank to its branch Energy associated to Dalkia, Veolia Environment provides high level 

energy solutions for heating, ventilating and air conditioning to over 5000 commercial, retail 

and industrial customers in Australia. It also works on comprehensive building management 

services for heating and cooling networks, energy and multi-technical services including 

cogeneration and biomass solutions. 

Last but not least, the water division creates very innovative water solutions for municipal 

and industrial clients in New Zealand and Australia. This division is separated in three 

different branches or groups which allow a great diversity of high technology processes such 

as water reuse, desalination, advanced water or wastewater treatment. Each project is 

allocated to a group according to its size, budget and expertise. Veolia Water (VWA), Veolia 

Water Solutions & Technologies (VWS) and Veolia Water Network Services (VWNS) groups 

are working in close relationship since they have a lot of common knowledge and 

competencies. 

These four divisions are independent but try to use as much as possible the synergy allowed 

by such a group and represent its values on their projects and construction sites. The offices 

of all Veolia Environment divisions are well distributed in Australia and New Zealand and 

cover the needs of most of people there. 

  

Figure 38: Veolia environment offices in Australia / NZ 
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In fact Veolia Environment Group is supporting VWS and giving it more credential thanks to 

the great image of Veolia spread all over the world and particularly well implanted in 

Australia and New Zealand. The client admitted that working with large groups such as 

Veolia Environment is an advantage for them since they can provide evidence of quality from 

previous important projects that their customer knows through the news. This is the case for 

Darling Walk project. The biggest seawater desalination plant of NSW has been design, 

constructed and operated successfully for years in Sydney by Veolia Water and the 

government and the Sydney authorities are not worried about the outcome of this plant since 

the desalination plant is impressive regarding investment, clear water production and 

importance for the future of the Australian people and country. One year after having signed 

the contract for the Darling Walk RWP, BLL has agreed with VWS for the design, 

installation, commissioning and operation of another RWP in Bingara Gorge very similar to 

the one is Sydney. The large groups also allow this kind of opportunity by providing some 

contacts, enough resources and confidence to answer the client’s need as soon as it appears. 

In Sydney office, gathering major entities of Veolia Environment group in the same building 

at the same level, all divisions’ employees are sharing the same reception, meeting rooms, 

kitchen and gym room. This probably pushes the top managers to discuss formally or 

informally about strategic issues on a regular basis and as often as they would desire. This is 

what raises (Lockett, Johnson, Evans, & Bastl, 2011) and (Buono, 1997) in a way by 

highlighting the value of strategic partnership and objective sharing. In the researcher’s 6 

month experience on DW project in VWS, he has had the opportunity to witness Veolia 

Environment synergy once about an urgent and critical need of VWS for commissioning 

issue. This took place at the commissioning with sewage kick off. Indeed, in order to save 

time on the bacteria development normally taking 4 to 8 weeks, VWS decided to dump in the 

MBBR tank an already activated sludge coming from Gerringong Gerroa wastewater 

treatment plant (Figure 8). This means to discharge in the tank some sewage containing a 

high level of the specific bacteria needed for the process. This operation has need a complete 

collaboration of VWS, VWA and VWE because Gerringong Gerroa plant is operated by VWA 

employees and VWE owns some big bulk waste water truck (Figure 39) required to transport 

the activated sludge from Gerringong to Sydney city, in Darling Quarter. The first step of the 

commissioning with sewage was the delivery of 10m3 of already activated sludge from 

Gerringong Gerroa plant. Due to the fact that the decision to not let the bacteria grow 

themselves has been taken at the last moment, this event has not been planned long time 

before and needed quick answer. This has not allowed the standard supplier selection 

process but a collaboration of entities within the same multi-organisational structure 

(Buono, 1997). That is the reason why the use of other Veolia branches has been chosen 

thanks to easy accessibility of the protagonists. 
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Figure 39: VES 20m3 bulk waste water delivery truck in DW north building loading dock 

On the one hand, VWA, which is operating Gerringong Gerroa plant, has let VWS employees 

visit the plant for free and have taken their time to explain where to draw the best sludge. So 

the synergy took a double advantage of saving time and saving money. On the other hand, 

VES has negotiated the conditions of the truck rental and was more formal in the 

relationship with the project manager. But at the end, they both have been quite helpful and 

the client has seen and understood that Veolia was one of these multi-division companies 

with very large network able to provide large span solution in a short period to avoid big 

delay. This knowledge sharing is very close to what is described by (Dyer, 2000) about the 

Toyota case study. Indeed, a high-level of communication between top management is 

shown to optimize the manufacturing processes, the delays and the costs like in this case. To 

summarize, Veolia Environment group image is a great help for sub-division such as VWS to 

offer some evidence and support insurance to the client afraid by the risk of failure. This 

broad network is providing some contacts to the client as well and is giving to VWS a 

preferential choice thanks to BLL internal recommendations. This synergy is also very useful 

for critical and unplanned action. Finally it is a great support for VWS to offer integrated 

product and service due to the need of long term collaboration for PSS success (Lockett, 

Johnson, Evans, & Bastl, 2011). 
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5.3.4. VWS supply, innovation and know-how management strategy 

 

In order to secure the key technologies supply and to constantly innovate, VWS has chosen 

to buy the key companies providing the very important chemical, biological and micro-

biological equipments and having critical know-how. By doing this, it builds the multi-

organization group described and analyzed by (Buono, 1997). VWS has a lot of technologies 

linked to wastewater such as the Biothane business, which makes biogas from anaerobic 

digestion of heavy biological industrial wastewaters, Exelys, which maximizes biogas 

production from municipal sewage, or Pyrofluid, which recovers power from sludge 

incineration. But the key wastewater technologies concerned by Darling walk project in 

Sydney, described in section 4.3.2, are the MBBR, the RO and the chemical treatment all 

along the plant process. This part is analyzing the reasons why VWS has decided to buy or to 

build a strategic partnership with the companies making and supplying these systems as per 

(Lockett, Johnson, Evans, & Bastl, 2011) and (Buono, 1997) recommendations. 

 

AnoxKaldnes: internal supplier and R&D entity for MBBR technology 

As explained before, the MBBR technology is supplied by AnoxKaldnes, a Swedish company. 

This entity born from the fusion of Anox AB and Kaldnes Miljøteknologi AS has continuously 

increased its revenue from SKr81.1 million in 2002 to SKr249 million in 2005 thanks to 

constant innovative research and development. But in 2006 a “bump in the road” appeared 

as explained AnoxKaldnes CEO Thomas Welander when the profit went down by 88% due to 

big projects pushed in the same time this year. This is the reason why in 2007, AnoxKaldnes 

needed some capital investment and it negotiated with VWS as trade buyer. This was a win-

win situation since this operation allowed AnoxKaldnes to obtain resources to continue 

improving its products and it gave VWS very interesting know-how ownership, critical for its 

wastewater market field. In an interview to the Global Water Intelligence (GWI), VWS CEO 

Jean-Michel Herrewyn said that “[AnoxKaldnes has] fantastic biological know-how” 

highlighting the fact that this was more than expanding VWS market shares in Sweden. At 

this time, AnoxKaldnes CEO Thomas Welander even told the GWI that “It’s much more 

about know-how and the approach we have in projects. We’re selling the brains”. 

To sum up, being fully part of VWS group and supplying only VWS, AnoxKaldnes is 

providing key know-how, constant innovation and secure deliveries of MBBR technology 

thanks to the group resources (Buono, 1997). 
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Hydrex: an internal exclusive chemical supplier 

Veolia Water Solutions & Technologies fully owns a chemical company named Hydrex 

(Specialty Water Treatment Chemicals) which supplies chemical products for water 

treatment plants. In VWS operation and maintenance contracts, the use of Hydrex® 

chemicals is said almost compulsory in VWS plants in order to assure “OPTIMUM 

performance” of the product. Figure 40 shows what is printed on VWS datasheets and 

O&OMs of all VWS technologies needing chemicals like cooling towers, membranes and 

conventional water treatment equipment to manage and monitor scaling, biofouling, 

corrosion, and suspended solids. If this specific Hydrex® brand is not used and is replaced 

by competitors’ products, the complete water treatment process is no longer guaranteed by 

VWS contract... This “strategic warranty” is part of PSS (Sundin, Öhrwall Rönnbäck, & 

Sakao, 2010). 

 

Figure 40: Recommendation from VWS to its clients 

The Hydrex® range of Specialty Water Treatment Chemicals has been developed to meet 

specific requirements of municipal, commercial and industrial customers. All the products 

are blended in Derrimut near Melbourne in Victoria. They are then delivered all over 

Australia and New Zealand on a regular basis to already operating plants and promptly to 

the other customers or for commissioning purpose in batches.  

The Derrimut production facility (Figure 41 and Figure 42) is regrouping three Sales & 

Service engineers, one Production/Technical manager, two Chemical Plant operators and 

one Product manager (part time). Their purpose is to manage and monitor the production, 

the storage and the logistic of all Hydrex® products. 

This frame is clearly fitting to the Chemical Management System (CMS) underlined by 

(Reiskin, White, Kauffman Johnson, & Votta, 2000). VWS has decided to change its 

chemical supply business by fully servicing this part. It is part of the overall servicification in 

the PSS described by (Morelli, 2006). 

http://www.veoliawaterst.com.au/en/capabilities/hydrex/
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Figure 41: Derrimut production facility - Finished goods 

 

Figure 42: Derrimut production facility – Mixers 
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Aquafab: a strategic joint venture for RO development and supply 

Aquafab, based in Spain, is part of VWS group and is supplying and developing the Reverse 

Osmosis (RO) technology. As explained in section 4.3.2, the RO system is used in almost 

every waste water treatment plant. Indeed, this is the best VWS technology allowing an 

efficient separation of suspended solids from the treated water. It is often used as well in 

seawater or pharmaceutical water treatment to obtain solid free water to optimize the UV 

light treatment installed after the RO vessels. This is the reason why Aquafab is a key 

supplier for VWS which decided to fully integrate it to its group. The RO skids, already 

assembled and ready to use (see Figure 29), are sent from Spain to all VWS subsidiaries and 

plants under construction over the world. By forming a joint venture with this company, 

VWS is able to provide the right quality and quantity in term of RO equipments in its plants 

without risking seeing the price increase suddenly or competitors to offer higher price for 

this key product. All spare parts and particularly RO membranes needing maintenance on a 

more or less yearly basis are supplied at a fixed price by Aquafab to all VWS projects. 

Some small disadvantages have been raised by the project manager such as prices in Euros 

(€), lack of competition for Aquafab creating administrative slowness sometime or European 

standard for electrical and pipe works different from Australian ones which delay a bit the 

project flow. But this is negligible compared to the benefits of such a partnership for such 

important equipments raised by (Lockett, Johnson, Evans, & Bastl, 2011). Indeed, this is a 

strong help for PSS implementation since the manufacturer Aquafab is training VWS service 

engineers on maintenance and operation of RO systems and as soon as the client has chosen 

to get the Aquafab RO product, VWS has naturally the long term service contract and 

manages the strategic warranty of the complete PSS including RO skid (Sundin, Öhrwall 

Rönnbäck, & Sakao, 2010). 

To conclude, VWS has decided to invest within some companies able to develop and deliver 

its key needs in term of critical technologies and to ensure a proper supply and a constant 

innovation for a relevant know-how as recommended by (Buono, 1997) and (Lockett, 

Johnson, Evans, & Bastl, 2011). Building such a strong network creates a special technical 

synergy reinforcing the support provided by Veolia Environment international group which 

overuses its image and its network to improve VWS one (Thayer, 2000). This synergy based 

on information and knowledge transfer between companies could allow VWS to reduce its 

projects’ time to market, reduce the technical risks and to ensure a certain innovation and 

know-how protection. But how are this company and its group balancing these four 

parameters in order to provide the best PSS to the customer? This is the last research 

question analysed in the next section.  
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5.4. Trade-off and balance between risks, time to market, 

innovation and know-how 

 

5.4.1. Using service for the innovation rather than for know-how protection 

 

When building a water treatment plant, a company has to provide a lot of paperwork about 

the technology used, the trainings and manuals to operate and maintain the plant, the 

drawings, etc... This is a quite long and exhaustive work and the supplier/customer 

relationship is very important in this case. By proposing the servicing as a package with the 

product, VWS reduces the business risk associated to the relationship with the customer 

because the operators will be from VWS as well. The internal relationship leads to a smooth 

process and a fair discussion about the handover to the operation. This is interesting for the 

client who does not have to manage any conflict between the provider and the company 

offering the service. 

If VWS gets the operation and maintenance contract, the “secret” about very new 

technologies will be kept within the network of Veolia Environement Group. The MBBR 

technology, developed by AnoxKaldnes (part of VWS as described in 5.3.4) with Lund 

University, has already been copied by a competitor few times ago and after a long process in 

court, VWS finally won. But this means that VWS has to protect its technologies, and try to 

operate the plants itself to avoid a complete understanding of the technologies by the 

competitors. 

But this is not really the main intention of integrating the services to the offer. This has been 

explained by VWS Managing Director during the interview when he said that he does not 

consider servicing as a way to secure his technologies but a way to practice and get some 

experience on it. In fact, he is very focused on innovation rather than know-how protection. 

He said that “it takes some years to develop a new process like the MBBR or the MBR and if 

a competitor would start analysing it in order to copy it, [VWS] would already create a much 

better technology” which would push the old and copied one on the side. He is very challenge 

oriented saying that every department needs to be challenged and in competition. Then, 

probably ironically, he said it would even be a good thing that the competitors start doing the 

same, it would put some pressure on Research & Development department in order to find 

something better. 

In an interview to GWI in 2007, Veolia Environment Group CEO Antoine Frérot at this time 

said “Our collective ambition is to make Veolia the benchmark for sustainable growth”. This 

http://www.veoliawaterst.com.au/lib/vws-australia/bro_tech/15155,MBBR-Brochure_Aug-10.pdf
http://www.veoliawaterst.com.au/lib/vws-australia/bro_tech/15155,MBBR-Brochure_Aug-10.pdf
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clearly joins VWS general manager about the fact that Veolia prefers leading rather than 

following and slowing down on old well protected technologies. 

To sum up, on the one hand, by getting the operation and maintenance in the PSS contract, 

VWS ensure a very good training on the field for the service engineers who will advise the 

design engineers for the next innovation like in Toyota case (Dyer, 2000). But on the other 

hand, the supply network being based on information sharing to have a successful PSS, VWS 

know-how is less protected (Frignani, 1995). Even if the service allow VWS to secure its 

know-how in a way, VWS strategy turned to the next innovation rather than on the acquired 

know-how which is already shared during PSS process from design to delivery with the 

partners. 

 

5.4.2. Risk decreasing and time to market reduction: a double benefit 

 

Sometime, when few service engineers have knowledge and experience about a technology 

such as the MBBR, some issues could appear during the commissioning of the plant. But 

then, even if the solution may be more expensive to implement at this time compared to 

what it would have cost to integrate it to the system during the design phase, it is still very 

interesting on the long term to reduce the technical risk. Indeed, as VWS will operate the 

plant, the sooner the risk is avoided, the safer it is for the operators and equipments on site. 

This is what raises (Sakao, Lindahl, Sundin, Öhrwall Rönnbäck, & Tang, 2008) by focusing 

on uncertainties reduction to provide the most successful PSS to the customer and the user. 

A good example of this phenomenon is the MBBR overflow strainer. During commissioning 

with potable water, the tanks, pipe and other equipments are tested for potential leaks and 

design mistakes. This step allowed us to discover that the MBBR tank had nothing installed 

to retain the chips in the tank in case of overflow (see Figure 43). In fact, if the level increases 

in the tank, the sewage will overflow to avoid breaking the tank’s roof as planned. But since 

this tank is full of bacteria carriers that need to stay in the tank even in case of overflow, this 

outlet definitely needed a strainer on it. 
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Figure 43: MBBR overflow without strainer and with clean chips 

 

To cope with this issue, VWS decided to modify the tank and slide a flat strainer from the top 

of the tank in front of the outlet. It has been done before discharging sewage in the MBBR in 

order to avoid any risk of bacterial contamination to the welders and other employees 

working on this modification. Finally, when the sewage has been dumped in the MBBR tank, 

this strainer was able to retain the chips in case of sewage overflow and keep all of them 

inside the tank (Figure 44). 

This is how VWS regards services as a way to decrease the technical risk of the new offering if 

we define the technical risk as the risk of wrong design/installation/use or incident/injury on 

site for operators. 
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Figure 44: MBBR overflow with strainer and chips in sewage 

 

If we define the technical risk as the risk of technology/process dysfunction this is different. 

In order to reduce this risk, which basically means to use the most appropriate technologies, 

it is a much sustainable strategy that VWS has implemented. 

Indeed, the researcher has learnt that the project he was involved in, Darling Walk, will be 

used as a learning tool to reduce the technical risk of the NEXT offering. As it is a very new 

process technology (association MBBR/MBR/RO for the first time in the world), the 

engineers do not know yet if the plant will run as planned. The potential operation of the 

plant by VWS could teach the company a lot about the things to change for the next similar 

project. By keeping a track on the data over the time, the process engineers will be able to 

tune the process and propose a better solution with fewer risks for next time. 

Moreover, as explained previously, by operating and maintaining its own plants, VWS 

secures important market shares over the long term and has double profit from the 

operation of the plant (service engineers full time on site) and from the Hydrex chemicals 

manufacturing and delivery to the customers to supply VWS plants properly (section 5.3.4). 

The risk to lose targeted market shares by VWS and potential profit is decreased seriously in 

this way. 
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The fully integrated PSS proposed by VWS reduces risks and saves time for the client as well. 

Indeed, on Darling Walk project like on many others, the client only requires to treat a 

certain amount of “black water” with a certain quality and to produce a certain amount of 

clear water with a certain quality. They rarely go deeper through the complex process of the 

plant to understand how it does work because they only care about the result. Then, by 

asking VWS to provide a turnkey solution, they avoid the risk associated to the 

understanding of the high technology involved and they save time on this task. That is the 

reason why VWS tries to incorporate services as part of the new PSS as soon as possible but 

usually, since the construction client (BLL) delivers the plant to another operating client 

(JLL), the contract needs to be separated in two parts: from design to delivery and then 

operation and maintenance of the plant. By doing this, the clients keep pressure on VWS to 

be on time and ask for the best since it is very probable that the service contract will go to 

VWS. 

Contrary to what the researcher thought at the beginning of his work according to specific 

literature (Lockett, Johnson, Evans, & Bastl, 2011) (Sakao, Lindahl, Sundin, Öhrwall 

Rönnbäck, & Tang, 2008), within the company, servicing is not really seen as a way to 

shorten the time to market for most of the plants. Despite of the potential mistakes reduction 

in the design and the installation which could cause important delays in the projects, the role 

of service engineers’ involvement is small to reduce the time to market. However, if we 

consider not only the provider but all the stakeholders, the overall time to market is reduced 

thanks to efficient information sharing with “dematerialisation” and win-win collaboration 

(Lockett, Johnson, Evans, & Bastl, 2011). For the example of the supply of a package plant by 

a VWS subsidiary in Dubai to a site in Adelaide as part of the service, we can say that services 

are a way to reduce time to market for VWS. Indeed, the researcher had the opportunity to 

visit a plant in Terramin (close to Adelaide) on a Zinc mine site. During the summer 2010, 

the client (owner of the mine) has been pointed by the media because of his waste 

management policy which was very light considering the fact that the mine is treating heavy 

metals. He went to VWS via the famous Veolia Environment network and asked to provide a 

solution to treat the contaminated water as soon as possible to fix his problem of reputation. 

An already existing packaged plant has been sent from a subsidiary in Dubai to allow the 

client to start treating the water very quickly. 

To conclude, the PSS is a great opportunity for VWS to decrease the uncertainties and the 

risks as well as to reduce the time to market with a strong know-how sharing and an 

important group synergy (Buono, 1997). PSS is clearly an advantage from these points of 

view and strategic network relationships are finally the key in this case (Lockett, Johnson, 

Evans, & Bastl, 2011).  

http://www.veoliawaterst.com.au/en/capabilities/packaged/
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6. Discussion, conclusions and recommendations 

 

6.1. Answer to the research questions 

 

RQ1: What are the main reasons for VWS to propose PSS? 

Based on the analysis, the main reasons why VWS is offering PSS to its clients and their 

impacts to VWS and the clients are summarized in the table below: 

a) To answer to the market needs 

The PSS being the best solution for the clients, the providers are pushed to propose this kind 

of system. Answering the market needs is an important reason why VWS offers PSS to the 

customers, simply because providing what he asks is the best way to answer the client. 

b) To have long terms assets 

Combining product and service is interesting in a way that the product is indispensable to 

the offer but is not really the source of money incomes for the provider. By being in charge of 

the service as well, VWS has the opportunity to increase its profit by operating its own 

product over a long period of time. 

c) To reduce uncertainties 

In addition to the profitability increasing, by choosing PSS, VWS reduce the uncertainties 

since the outcomes are long term planned and the technical risk of operation is very low. 

Indeed, by controlling the quality of the plant before delivery, VWS ensure an easy operation. 

d) To continuously improve 

By being fully in charge of the service, VWS has the possibility to train service engineers on 

the operated plant and has a physical support for experience and knowledge improvement. 

This is very useful to improve the product coming after and get feedbacks from the sites. 

 

Providing a PSS presents great advantages for the manufacturer and even more for the client 

to who is oriented the system. However, since the provider deals with numerous fields of 

expertise, the client is not always unique from design to service. This is what has been raised 

in this analysis since VWS has to deal with two customers who require different values. BLL 

want the plant to be delivered on time while JLL ask for low service costs and good quality. 
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RQ2: How does VWS provide the integrated PSS? 

VWS combine IMS and high tech management and support tools to optimize internal 

communication and dematerialization. This good information sharing has been raised in the 

analysis as the key for VWS integrated solution and efficient design of the PSS involving 

employees from the end in the first steps. 

 

RQ3:  How does the Veolia group company structure and network contribute 

to the capacity of VWS to provide PSS? 

The role of VWS internal and external partners is critical. VWS strategy regarding core 

competences is ownership and trust. This means that if VWS can own a strategic 

manufacturer it does so, otherwise it builds a strong relationship with them to ensure the 

lowest uncertainties and the best PSS offer. Even if some companies are supplying 

competitors and the risk of being copied increases (see answer to RQ4 hereunder), this 

structure allow VWS to optimize its PSS performance. 

The multiple companies surrounding VWS in Veolia’s group is a great advantage as well for 

its image thanks to the prestige of the group and partners. The information shared between 

these companies is shown again as the key to provide successful PSS. 

 

RQ4: How does VWS balance between technical risk decreasing, time to 

market reduction, innovation development and know-how protection? 

The analysis has shown that there is not really a proper tradeoff between risk decreasing and 

time to market reduction since PSS is providing both of them together and VWS takes 

advantages of these two parameters by offer such an integrated solution. 

However, the balance between innovation development and know-how protection is a bit 

harder to deal with since innovation needs information sharing between partners and know-

how protection needs isolation from them. This study has raised the fact that VWS strategy is 

to continuously innovate and improve its product. Then the risk of being copied disappears if 

the R&D department is good enough to provide constant innovation. 
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6.2. Validity and reliability 

 

The researcher role within the project allowed him to be fully part of DW project for six 

months within VWS and to have direct interviews with the main stakeholders of the PSS 

implemented. However, while information has been collected, he was part of the DW team at 

VWS and assisted the project manager. On the one hand, this complete immersion in the 

project and the proximity with subcontractors, suppliers and client suppress the losses of 

information that could have taken place during data collection by a consultant. In this case 

study, an employee who is fully part of the case collected the data himself. This method 

surely ensures a high reliability of the information. But on the other hand, this method may 

have a bias tendency as it could be tainted by the researcher’s point of view. To prevent this 

to happen, only data that could possibly be checked have been used. 

 

6.3. Conclusions 

 

The need of innovative technologies combination has been raised due to the site’s spatial 

constraints in the basement of a building in Sydney CBD. The challenge of combining for the 

first time worldwide the MBBR, MBR and RO systems had increased the focus of 

stakeholders to succeed in the PSS implementation. In this case, the provider is proposing 

PSS because the customer is oriented this way and this is the best manner to answer the 

market needs. The client prefers this solution since it makes the relationship easier to 

manage and it give the opportunity to benefit from a total functional product. This solution 

allows both entities to reduce uncertainties and secure their network. On the provider side, a 

non negligible disadvantage appears when the service is supervised by another client like in 

DW case. Indeed, the provider needs to find a good compromise to respect its engagements 

regarding delivery time with the construction client and avoid penalty costs while it needs to 

spend enough time and money to build a durable and profitable-to-operate plant. Due to the 

uncertainties from the unique combination of technologies, the provider has used the best 

plan and innovative control technologies while the corporate organization is fully PSS 

oriented with a strong integrated system allowing good information sharing. Thus in this 

case, the organization and communication systems are ideal for a successful PSS. The role of 

the provider network tools and its internal structure has never been deeply studied by 

researchers in the past. However, the analysis has shown that this is a key for information 

sharing and optimized design in PSS. The effect of the numerous group companies around 

VWS has been raised as a great support for tender help and prestigious image. This 
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aggregate of multiple sub companies is the best solution for supply and innovation but the 

know-how is not protected. By choosing PSS, VWS decrease the risks and reduce the time to 

market. However, VWS strategy is to focus on the next innovation rather than the know-how 

by creating a constant competition and a pressure on creative R&D engineers to find new 

solutions. The synergies between VWS group companies are the basis of the good balance 

that the company has found to exchange the knowledge and constantly innovate without 

losing the market shares and the customer trust.  

 

6.4. Generalization of the results 

 

This analysis is very focused on Darling Walk project and is therefore specific to this case 

particularly on a technical point of view. However, since VWS is using the same organisation 

to provide other offers, these study outcomes concerning the business model and the PSS 

implementation would be applicable to other VWS projects. 

Moreover, the results might be generalized to other complex and long life products such as 

rail and road infrastructure, aircrafts, aerospace products and other process plants since the 

internal structure and supply network of such providers are based on the same principle. 

However, the very different technologies will surely bring some new challenges to face when 

dealing with PSS in these technical fields. 

 

6.5. Recommendations 

 

Future research could include the complete companies’ group and the internal structure of 

PSS stakeholders to understand the external information flow between strategic partners. 

This could lead to a better analysis of the knowledge sharing within the network and the 

innovation potential in the field of recycled water. The involvement of two or more 

researchers could avoid the discussion about the validity of the information studied by 

bringing different point of view to the analysis.  
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