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ABSTRACT  

Improving the long-term sustainability of water supply, treatment and end-use remains 

a challenge due to its continued high demand for energy. The renewable energy domain 

continues to grow, and demand for green technologies to support the water-energy 

nexus is evident. This paper explores the early steps in the creation of a smart 

specialisation cluster to facilitate the development, through eco-design, of integrated 

low-carbon and smart energy innovations for the water sector. A smart specialisation 

strategy attempts to make two critical and conflicting requirements compatible: 

identifying priorities in a vertical logic (specialisation) and keeping market forces 

working to reveal domains and areas where priorities should be selected (smart). The 

literatures informing this paper are eco-design and action learning. The empirical work 

in the paper is based on the Dŵr Uisce project which aims to improve the long-term 

sustainability of water supply, treatment and end-use in Ireland and Wales. We focus 

on the creation of a learning network to develop new innovative technology platforms 

to enable this improvement. A disciplined action learning approach is adopted as a 

learning mechanism.  The paper describes and reflects on the development of 

innovations and new supply relationships in the sector through regular meetings, 

networking sessions and site demonstrations involving cluster members. The study also 

provides a framework for the establishment of a smart specialisation cluster to facilitate 

knowledge transfer in relation to water-energy challenges. 
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INTRODUCTION  

The ability of a region to supply and treat water to acceptable (e.g. European) standards 

at a low cost is key to its economic success (EEA, 2015). Many sectors of the economy 

are heavily dependent on water to deliver products and services, such as process 

industries, the hospitality sector, hospitals, schools, SMEs, etc. The cost of water to 

these businesses impacts on their competitiveness and up to 80% of the cost of this 

water is associated with energy consumption (McNabola et al., 2014). Challenges also 

arise in terms of resource capacity in the water industry. For instance, the brewing, food, 

pharmaceuticals, and ICT sectors require considerable amounts of treated water; yet, in 

Dublin for example, water usage is at 98% of the capacity of the existing service, which 

is a clear constraint for further industrial expansion (Irish Water, 2014). 

  Climate change is also likely to impact upon water supply and demand patterns (IPCC, 

2008). For instance, drier summers are likely to augment consumer demand, whilst 

limiting supply; wetter winters may increase overland run-off into water supplies, 

thereby negatively affecting water quality and necessitating greater pre-treatment 

standards (DEFRA, 2013; Hadian and Madani, 2013; DOECLG, 2013). It is therefore 

important to develop new technologies that are well-placed to cope with such 

fluctuations in supply and demand.  

  Improving the long-term sustainability of water supply, treatment and end-use remains 

a challenge due to its continued high demand for energy. The renewable energy domain 

continues to grow (Sawin et al., 2014), and the demand for green technologies to 

support the water-energy nexus is more evident than ever before. Moreover, addressing 

water from a circular economy perspective can promote additional benefits for future 

best practice for the management of our constrained water resources.  

  This paper explores the creation of a smart specialisation cluster to facilitate the 

development of integrated low-carbon and smart energy innovations, and the 

application of eco-design to support a move towards the circular economy for the water 

sector. A smart specialisation strategy attempts to make two critical and conflicting 

requirements compatible: identifying priorities in a vertical logic (specialisation) and 

keeping market forces working to reveal domains and areas where priorities should be 

selected (smart) (Foray et al., 2012). However, implementing such a strategy requires 

the development of institutions and capabilities leading to our research question: how 

can a smart specialisation cluster be created to enable the development of integrated 

low-carbon and smart energy innovations for the water sector? 

 

THE PROBLEM 

It is estimated that between 2-3% of our total global energy demands are consumed by 

water treatment and supply (Kwok et al., 2010). More locally, the water industry in 

Ireland and Wales is unsustainable in its present form, consuming a substantial amount 

of energy and thereby emitting large volumes of CO2 in the extraction, supply and 

treatment of water for human consumption, commerce and industry (McNabola et al., 

2014). In the United Kingdom as a whole, the water industry is the 4th most energy 

intensive sector, responsible for 5 million tonnes of CO2 emissions per annum (EA, 

2009). As the UK water sector has set ambitious goals for reducing these emissions to 

meet EU Directive 2009/29/EC (EA, 2009), an initial minimum target of 20% by 2020, 

there is scope for energy innovation in the water sector (DECC, 2010). 

  There are opportunities to improve this energy intensity. Throughout water 

distribution networks (WDNs) that are managed by water companies, there are 

locations where pressure exists that is in excess of operational requirements (McNabola 

et al., 2014). In these locations, pressure reducing valves (PRVs), for example, provide 



Page 3 of 15 

 

a technological solution to dissipate this excess pressure in order to prevent pipe bursts 

and control leakage. However, this excess pressure translates also as potential energy. 

The potential to recover this energy using micro-hydropower (MHP) technology has 

been shown to deliver energy, cost and carbon savings for water companies (Gallagher 

et al., 2015). 

  Alternatively, water users in commercial and domestic settings also consume 

significant amounts of energy in heating water for various activities (e.g. cooking, 

cleaning, space heating, etc.). In 2009, the European Environment Agency estimated 

that over 86% of energy demand in domestic households in Europe was associated with 

heating of water for these activities (EEA, 2015). Further, much of the energy consumed 

in heating water for domestic appliances and sanitation is discharged into public or 

private drainage systems, and this contains a significant proportion of wasted heat. This 

is a gross inefficiency in the use of energy and applies to domestic households, 

industrial production and the commercial service sector such as hotels, hospitals, 

restaurants, schools or leisure centres. The energy efficiency of such processes can be 

improved through the adoption of drain water heat recovery (DWHR) systems (Shields 

and McNabola, 2013). Improvements in DWHR systems and their implementation 

could reduce energy demands and hence environmental impact of the water sector 

further, while also lowering energy bills for domestic end-users and operating costs for 

business.    

 

LITERATURE REVIEW 

Two literatures inform the research in this paper: eco-design and action learning. Eco-

design challenges the integration of economic cost and environmental impact 

perspectives during the product development process and throughout its life cycle. It is 

underpinned by principles that aim to minimise environmental impacts of design 

through considering ‘anthropogenic and ecological values’ (Shu-Yang et al., 2004). It 

is a key process in the circular economy approach to delivering an efficient supply chain 

(EC, 2014). Action learning is an educational method that is based on a philosophy of 

action (Coughlan & Coghlan, 2011). It is particularly applicable in problem situations 

where there is no single solution and many alternative courses of action are possible. 

 

Eco-design 

Eco-design considers the burdens of embodied materials and energy-intensive 

processes that are required to develop a product or service, and aims to improve its 

environmental performance during its life cycle. It challenges the integration of 

different and potentially conflicting perspectives, specifically economic cost and 

environmental impact, during the development process. It is central to the circular 

economy: “an industrial system that is restorative or regenerative by intention and 

design” (Ellen Macarthur Foundation, 2013). 

  Exploring the role of eco-design in the transition to a circular economy, Coughlan et 

al. (2016) proposed a framework as shown in Figure 1. to capture the iterative nature 

of identifying, designing and implementing eco-design measures.  The framework 

contains three sections: (i) the role of eco-design in development, when it is considered 

and how it is managed; (ii) why eco-design is important, outlining the benefits and 

barriers; and (iii) measures of eco-design impacts, both quantitate and qualitative, on 

completion. The framework illustrates the role of eco-design in the development of low-

carbon solutions in energy recovery through MHP and DWHR systems to support the 

transition to a circular economy. 
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  The framework in Figure 1embodies seven principles of ecological design (Shu-Yang 

et al., 2004): 

1) meet the inherent needs of humans and their economy 

2) sustain the integrity of the structure and function of both natural and managed 

ecosystems 

3) emulate the inherent designs of nature in anthropogenic management systems 

4) a sustainable economy with a greater reliance on renewable resources and more 

focus on recycling, reusing, and efficient use of materials and energy 

5) use ecological economics to take resource depletion and environmental damage 

into consideration and thereby address issues of natural debt 

6) conserve natural ecosystems and indigenous biodiversity at viable levels 

7) increase environmental literacy to build social support for sustainable 

development, resource conservation, and protection of the natural world 

 

 
Figure 1. Framework for assessment of eco-design measures and associated impacts 

(adapted from Moultrie et al. (2002). 

 

  These principles are derived from an ecological standpoint and aim to help minimise 

the environmental impacts of our environment through considering ‘anthropogenic and 

ecological values’ (Shu-Yang et al., 2004). In 2009, the EU’s Eco-design Directive was 

published to provide guidelines and to promote an environmentally-conscious approach 

to product development throughout its life cycle (EC, 2009). 
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  As eco-design plays a key role in the circular economy approach, it can add to the 

value of sustainable development (Sauvé et al., 2015), in particular addressing how low 

carbon and smart energy solutions can be delivered in the future. 

 

 

Action learning  

Action learning approaches are rooted philosophically in theories of learning from 

experience, as practiced collaboratively with others through some form of action-

oriented inquiry (Coughlan and Coghlan, 2011). The overriding value that guides the 

action learning approach is a pragmatic focus on learning for the sake of more effective 

instrumental problem solving. Revans (1998) formulated action learning by individuals 

acting as individuals around the formula, L=P+Q where L stands for learning, P stands 

for programmed knowledge (i.e. current knowledge in use, already known, what is in 

books, and what prescribes solutions) and, Q stands for questioning insight. Vince 

(2004) added ‘organising insight’ into Revans’ learning formula so that it read 

L=P+Q+O (O standing for organising insight) (Vince, 2004).  Accordingly, 

individuals’ experience of action learning included, not only questioning insight for the 

individual, but also organising insights. Coughlan and Coghlan (2009) extended the 

formula into the inter-organisational setting with a further adaptation to L=P+Q+O+IO 

where IO stands for insight in an inter-organisational context (Coughlan and Coghlan, 

2009).  Articulating this formula in words, the action learning is built on exposing 

programmed knowledge to questioning, combined with organisational and inter-

organisational insights created in action (Coughlan and Coghlan, 2011). 

  At the heart of action learning is a distinction between and among different kinds of 

issue. Revans distinguished between puzzles and problems. Puzzles are those 

difficulties for which a correct solution exists and which are amenable to specialist and 

expert advice. Problems, on the other hand, are difficulties where no single solution can 

possibly exist. Problems can be familiar or unfamiliar and the setting in which the 

managers experience these problems can be familiar or unfamiliar. Problems are 

amenable to action learning because, in response, different people can advocate 

alternative courses of action in accordance with their own value systems, past 

experience and intended outcomes. So, there are clearly technical issues with 

developing integrated low-carbon and smart energy innovations in water and energy 

that are puzzles which can be investigated and resolved through the technical expertise 

of the appropriate experts. There is also a problem in this area which is how a smart 

specialisation cluster may be created through the development of institutions and 

capabilities to enable the development of integrated low-carbon and smart energy 

innovations for the water sector. There is no one way that this problem can be 

addressed. However, it can be done is through the collaborative engagement of industry 

participants working as peers engaging in action learning - questioning and 

experimenting and learning together. 

  Action learning is of particular relevance to collaborative strategic improvement 

(Coughlan and Coghlan, 2011). The unit of analysis is the network with twin concerns 

of competition and collaboration. Competition comes easily to firms whose focus is on 

the market.  In contrast, collaboration comes (relatively) easily to firms who have an 

interest in a knowledge-sharing relationship.  Where it becomes difficult is where the 

improvement imperative requires both collaboration and competition. Then, market-

based relationships need to be re-visited in an environment of potential reconciliation, 

a search for sustainability and a reduction of risk. This search brings to mind 

competitive progression theory (CPT) which builds on the earlier contribution of 



Page 6 of 15 

 

Ferdows and De Meyer (1990) where generic capabilities may have a significant 

predictive sequential effect on each other (Ferdows & De Meyer, 1990). From this 

perspective, the capabilities for collaborative strategic improvement are cumulative (as 

opposed to either/or choices), and subject to a specific sequence of implementation 

(Rosenzweig & Roth, 2004).  

 

APPROACH/METHOD  

The research question explores how a smart specialisation cluster can be created to 

enable the development through eco-design of integrated low-carbon and smart energy 

innovations for the water sector. The active nature of the question merits the 

development of a research approach/method based upon a set of interventions and the 

monitoring of the results obtained in order to evaluate the adequacy of the design. 

Action learning research (ALR) aims to create actionable knowledge and is 

characterised as being situational and contextually interpreted (Coughlan and Coghlan, 

2011).  

  The ALR methodology may be described in terms of systems alpha, beta and gamma 

(Revans, 1971; Coughlan and Coghlan, 2011). System alpha focuses on the 

identification and analysis of a real problem, system beta comprises the exploration of 

the amelioration of the problem through cycles of action and reflection. Finally, system 

gamma refers to the learning processes by participants and their reflections on how their 

engagement with the problem has challenged their own thought processes.  

  An action learning research design needs to conform to certain quality criteria 

(Coughlan and Coghlan, 2011):  

 There is engagement of action learning with the real-life problem of creating a 

smart specialisation cluster;  

 the action learning is collaborative in nature with practitioners with whom the 

researchers engage as co-researchers in their inquiries;  

 the reflective character of the action learning is supported by the disciplined use 

of field notes, journal keeping and formal documentation which capture the 

dynamics of the reflective process;  

 And, the actionable knowledge generated is codified and understood in a 

contingent way for workable adaptation to other settings. 

 

DATA/FINDINGS  

For the purposes of the empirical component of this research, the problem is explored 

in the context of is the Dŵr Uisce project, spanning Ireland and Wales. The current 

inefficiencies of the water treatment, distribution and use phases in Ireland and Wales 

present significant environmental and economic problems in the region. The water 

sector is a key contributor to climate change and is heavily reliant on energy. In 

addition, this industry is key to the economic activity and growth of the region. With 

the long-term trend of increasing energy costs, in conjunction with more stringent EU 

water standards, the costs of water supply and treatment is likely to rise in future, further 

increasing these impacts and also reducing the competitiveness of the economy through 

higher water charges. The Dŵr Uisce project is focused on delivering much-needed 

action through innovation in the water-energy sector with wide-ranging benefits. This 

paper describes and reflects on the initial steps in the development of the smart 

specialisation cluster. 

 

System Alpha 
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System alpha focuses on the identification and analysis of the real problem. We focus 

on an overview of the Dŵr Uisce project, the technology platforms to be explored and 

the development of a smart specialisation cluster. 

 

The Dŵr Uisce project  

The aim of the Dŵr Uisce project is to improve the long-term sustainability of water 

supply, treatment and end-use in Ireland and Wales through the development of a 

number of new innovative technology platforms; undertaking economic and 

environmental impact assessments, and developing policy and best practice guidelines 

to facilitate the implementation of integrated low-carbon and smart energy solutions for 

the water sector. This aim will be achieved through realising the following objectives: 

1. Building the innovation capacity of the water sector in Ireland and Wales. 

2. Developing new, innovative energy-saving technology platforms, including 

prototypes, processes & services.    

3. Developing a cross-border smart specialisation cluster, Dŵr Uisce, to stimulate 

collaboration, knowledge exchange, innovation and economic growth. 

4. Innovating to reduce the impacts of climate change on the water industry in 

Ireland and Wales 

  The Dŵr Uisce project is structured according to three work themes: technology 

platforms, policy support and guidance; and, dissemination and collaboration. Central 

to these themes is the establishment of the cross-border smart specialisation cluster 

under the umbrella of which all project activities fall. Figure 2 illustrates the design of 

the Dŵr Uisce project structure and the interactions among the differing themes within 

the project. Climate change features as a cross-cutting theme. 

  

 
Figure 2: The Dŵr Uisce Project Structure 

 

Developing new, innovative energy-saving technology platforms 

Three technology platforms are explored in the Dŵr Uisce project: micro-hydropower 

turbine technology; drain water heat recovery devices; and, smart network control 

software for water system design and management. 

 New smart and low-carbon micro-hydropower (MHP) turbine technology for the 

water sector will be brought closer to market. Specifically, turbines will be 
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developed for the water supply network and the waste water network. This novel 

work will include the development of pilot schemes in Ireland and Wales, market 

assessments, organisational and business plan development, and 

commercialisation.  

 New drain water heat recovery (DWHR) devices will be developed to enable 

recovery of heat energy in wastewater at the end-user side. Combined, these 

devices will represent an advance in the existing state of the art by recovering 

heat efficiently using a horizontal drain (currently not available) and enabling 

heat recovery from an entire building rather than single process within it, such as 

a shower (also currently not available). This work will also include pilot schemes 

in Ireland and Wales, market assessment and related activities. 

 The Dŵr Uisce project will also bring a number of design support tools and 

processes that have emerged in the earlier HydroBPT project (HydroBPT, 2015) 

closer to market. These tools will enable the integrated design of water networks 

and MHP turbines to optimise energy recovery potential and minimise costs. The 

associated processes will include the development of new smart network control 

software for water system design and management, and the accompanying market 

assessments, organisational and business plan developments. 

 

Developing a smart specialisation cluster 

A smart specialisation cluster can be defined as a learning network of organisations 

aiming at increasing knowledge or capacity to act, working through representatives 

acting as a loosely-coupled peer system, who meet to explore and to exploit learning 

opportunities (Coughlan and Coghlan, 2011; Foray et al., 2012). To realise the 

development of the technology platforms, the Dŵr Uisce project envisages the creation 

of the Ireland-Wales Water-Energy cluster as a cross-border smart specialisation 

cluster. In this research, to develop the cluster as a learning network we adopt a 

disciplined action learning approach as a learning mechanism, with cognitive, structural 

and procedural dimensions. We use an action learning research approach to inquire into 

this development. 

  The objective of the cluster is to stimulate collaboration, knowledge exchange, 

innovation and economic growth. The cluster includes key actors in the sector: water 

companies, social enterprises, SMEs, higher education institutions, government bodies 

and funding agencies such as Enterprise Ireland and the Environmental Protection 

Agency.  

  As an action learning network, the cluster is to include activities that stimulate 

innovation in the sector with regular meetings, cross-border workshops and focused 

short courses, demonstrations, networking and information-sharing sessions, online 

media, and an annual conference. Key actors in the network include demonstrator 

organisations which, with the support of project funding, are to design, develop, 

commission and install energy-saving technology platforms. Throughout, these 

initiatives, the demonstrators operate as open systems and facilitate questioning and 

reflection by other cluster members. The emergent innovative supply relationships are 

to enable knowledge transfer among these key actors in the water sector in relation to 

water-energy challenges.  

  The water-energy cluster shall also focus on the commercial application of the 

research and innovation in the water sector, and the development of transferable 

business models to assist internationalisation and trade. As such, the smart 

specialisation cluster will focus not only on the three technology platforms being 

developed in the project but also on how existing and emerging technology, policies, 



Page 9 of 15 

 

regulations and other measures might contribute to achieving greater sustainability of 

commercial activity in the sector. 

System Beta 

The disciplined use of action learning provided the basis for critical inquiry as it 

generated insights into how learning was and would be realised. This approach began 

the initiative to convert the group of participants into a learning network by facilitating 

the development of collaborative relationships. The core of action learning lay in the 

combination of both learning and action in relation to improving the long-term 

sustainability of water supply, treatment and end-use. Here, system beta comprises the 

exploration of the amelioration of the problem through cycles of action and reflection. 

This section of the paper describes and reflects on the initial steps in the development 

of the smart specialisation cluster, focusing on the project kick-off event, the 

demonstration site set-up and the role of eco-design.  

 

Dŵr Uisce Project Kick-off Event 

The project kick-off was a one-day event that took place at Trinity College Dublin in 

the month of October in 2016. A total of 44 individuals participated, out of which 11 

were the project team members. The remaining 33 participants were representatives of 

23 enterprises from various backgrounds and, mainly, the water sector, including 

SMEs, social enterprises, government bodies, the funding agencies, and two 

demonstrators - Dŵr Cymru Welsh Water (DCWW) and National Trust Wales (NTW). 

The two demonstrators were given slots in the agenda for the opportunity to present to 

the participants the overview of each site’s objectives and plans. This was followed by 

breakout sessions with the demonstrators involving discussion and queries of various 

subjects, technical, feasibility, challenges and collaboration, from participants in 

smaller groups. A separate networking session in the day’s agenda also created a forum 

for participants to meet and engage with potential work partners and collaborators 

within the water sector. 

  The networking session created a forum for the project team members to observe, 

listen and understand the motivations of the participants and the enterprises they 

represent with regard to the project. In doing so, the team members were able to 

distinguish and evaluate the level of involvement and the contribution the enterprises 

may bring into the project. This could be seen in the example of a specific developer 

working across the renewable energy sector who was present at the kick-off event in 

creating the opportunity for the MHP energy recovery team members to explore or 

collaborate with a new partner. The demonstrators, on the other hand, established new 

contacts and gained knowledge regarding various technology and services which are 

available in the market. Overall, the participants had the opportunity not only to learn 

about the Dŵr Uisce project and meet the demonstrators, but also to establish new 

contacts within the network.  

  The breakout provided the two demonstrators with an opportunity to inform the 

audience of their enterprises in addition to the details and plans for the demonstration 

sites. The planning for NTW demo site was under way, and therefore the discussion 

and queries in the breakout session were directed to specific technology and methods 

used to run the facility. Additionally, the participants explicitly understood the roles 

they could play to contribute, or make relevant suggestions, to the NTW site according 

to their offerings and expertise. As for the DCWW demo site, the construction phase 

was yet to commence, and therefore, the discussion and queries were more inquisitive 

in nature, where participants offered ideas and suggestions on technologies and 
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methods which could be applied to further enhance the efficiency of the demo site. The 

project team members acted as facilitators, listeners and observers during the breakout 

session, where they had the opportunity to catch and evaluate ideas or suggestions 

which may then be used in the next phase of the project.  

  With regard to the formation of the smart specialisation cluster, participants also 

gained deeper understanding of the involvement of the NTW and DCWW as 

demonstrators in the Dŵr Uisce project, and of their specific roles. The shared 

experience created the possibility for the enterprises to evaluate and consider the 

capabilities of the enterprises they represent as they explore the opportunities for 

implementing new, innovative energy-saving technology platforms. For the project 

team members, the dialogues between the demonstrators and each of the participants in 

all three groups were useful for data gathering and idea generation to shape and to create 

some of the next steps in the project.       

 

Demonstration site set-up and the role of eco-design    

Since the kick-off event, a number of activities have taken place. In November 2016, 

the project team visited two prospective demonstration sites in Wales over two-days.  

The team visited the Five Fords Energy Park which houses the wastewater treatment 

facility run by DCWW. On site, the team met with members of DCWW team including 

the Head of Energy to discuss and agree the details of a contract between DCWW and 

the research institution, Bangor University, representing the project. The contract 

involved the design, construction and commissioning of the demonstration site for Dŵr 

Uisce.  

  On day two, the project team visited Penryhn Castle run by NTW where the site of the 

biomass facility is located. On site, the team met with the participating members of 

NTW regarding the details of the contract to be established between NTW and the 

project. The contracts are currently in progress, and will be signed by all parties when 

complete. 

  Finally, one of the attendees of the kick-off event, the National Federation of Group 

Water Scheme (NFGWS) in Ireland, expressed its interest in becoming a demonstration 

site for the project. The project team met with the core team of NFGWS in Tullamore, 

Ireland, in November, 2016 to discuss their interest and involvement. A number of the 

Group Water Scheme sites were selected for feasibility study to qualify as 

demonstration sites. To date, the feasibility study found that one site in Blackstairs, 

Ireland, is qualified to be a demonstration site, and further actions to secure the site will 

be taken moving forward. The feasibility study continues on nine other NFGWS sites. 

  Throughout, the demonstrators have begun to understand the system-wide role of eco-

design and the strategic impact in prospect. How eco-design principles are delivered 

through the demonstration sites in considered in Table 1. 

 

Table 1. Direct (D) and indirect (I) delivery of eco-design principles, as defined by 

Shu-Yang et al. (2004), at the three demonstration sites in Dŵr Uisce. 

Eco-design principles 
Demonstration sites 

DCWW NTW NFGWS 

ED1 - Meet the inherent needs of humans D D D 

ED2 - Maintain ecological integrity I I I 

ED3 - Emulate natural ecosystems I I I 

ED4 - Move towards resource 

sustainability 
D D D 

ED5 - Eliminate natural debt D D D 



Page 11 of 15 

 

ED6 - Protect natural habitat I I I 

ED7 - Increase environmental literacy D D D 

   

  The three demonstration sites aim to recover energy through the implementation of 

MHP or DWHR systems. The manner in which they deploy eco-design principles are 

planned to occur either directly or indirectly (Table 1). The demonstration sites have 

the potential to generate electricity directly, or to recycle heat, so supporting ecological 

design goals of meeting the need of humans by providing energy (ED1), resource 

sustainability (ED4) and elimination of natural debt (ED5) by reducing the quantity of 

energy lost to the natural environment. In addition, an increase in the environmental 

literacy (ED7) will be achieved through involving organisations as demonstrators 

through action learning, and also educating the greater population of stakeholders 

through visiting the demonstration sites. 

  Indirectly, the process of maintaining ecological activity (ED2) and protecting natural 

habitats (ED6) are to be achieved through the resource savings generated by the energy 

recovery technologies. For two of the organisations in particular, DCWW and NTW, 

generating financial savings through energy recovery allows them to increasing 

financial support in other areas, such as conservation and restoration, and protect 

biodiversity in natural ecosystems (ED3). 

  The rationale for use of eco-design is understood particularly in terms of non-financial 

benefits such as reduction of environmental risks, creative ideas, and access to unique 

design skills. Some of the conditions for involvement of eco-design expertise and 

success as demonstrators are planned to include identification of champions, 

commitment to openness and trust, buy-in to working together. In due course, 

performance measures will emerge, especially communication within the demonstrator 

organisations and with other participants who visit at the demonstrator sites. 

 

System gamma 

System gamma refers to the learning processes by participants and their reflections on 

how their engagement with the problem has challenged their own thought processes. 

Two early steps towards facilitating these processes have included prompting 

participants at the kick-off event to reflect, and the development of knowledge 

dissemination mechanisms such as the project website and newsletter.  

   

Participant reflections 

The kick-off event aimed to facilitate the knowledge transfer and sharing between and 

within a cluster of enterprises in the Dŵr Uisce project. At the end of the kick-off event, 

14 participants and demonstrators expressed their motivations, objectives, interests and 

contribution to the project in written form in response to a short survey questionnaire. 

The learning through this tool was for the project team members where the data would 

be used to plan and create workshops and short courses for the relevant participants, 

and at relevant demo sites. The insights and associated learning from the actions are 

summarised in Table 2 below.  

  

Table 1. Key Stakeholders Learning. 

   Stakeholder 

 

 

Action 

Project team DCWW & NTW Participants 
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Networking Understood the 

motivations, objectives 

and background of 

participants 

Opportunity to mingle 

and discuss with 

participants and the 

project team the details 

of the demo sites 

Shared motivations and 

objectives with all 

others participants 

Breakout with 

demonstrators 

Opportunity to observe 

and listen to the 

discussion and queries 

between participants 

and demonstrators  

Opportunity to present 

the demo sites, share 

knowledge, raise 

concerns, understand 

participants 

expectations 

Understood the 

involvement of the 

project, the role of 

DCWW and NTW, and 

gained knowledge 

about the demo sites 

 

Questionnaire Evidence of 

motivations, 

objectives, and 

contribution of 

participants 

- Expectations regarding 

general intentions for 

the project, and 

feedback on the kick-

off event to the project 

team 

 

 

Project dissemination platforms  

The project website, www.dwr-usice.eu, has been set-up and updated regularly with 

current news and events, in addition to containing all project related information to be 

assessed by all participating stakeholders and the general public. A quarterly newsletter 

containing project updates is in progress, to be circulated to share updates and 

knowledge regarding the project to participants, and to create awareness of the Dŵr 

Uisce project to future participants.  

  

CONCLUSIONS, MANAGERIAL IMPLICATIONS AND CONTRIBUTION 

TO THE FIELD  

The question explored in this paper was: how can a smart specialisation cluster be 

created to enable the development through eco-design of integrated low-carbon and 

smart energy innovations for the water sector?  

  The study provides a framework for the establishment of a smart specialisation cluster 

to facilitate knowledge transfer in relation to water-energy challenges. The problem 

facing the sector and society is complex and, as such, demands a response from different 

perspectives through creation of a smart specialisation cluster which can collaborate 

across different boundaries and learning in action. These perspectives include 

engineering, environmental science, geography and management. Each brings its own 

programmed knowledge to bear on the problem. However, without collaborative and 

disciplined action, the questioning and insights will not lead to the desired learning. It 

is this learning and the ways in which it is generated that is at the heart of the smart 

specialisation cluster: the specialised learning includes scientific, engineering and 

organisational knowledge which is not imposed but emerges from the interaction 

among the cluster members. In this way, it respects the smart nature of the cluster and 

gives voice to the various members, while challenging them to find value in the insights 

of the other members.  

  The steps involved in creating this cluster are iterative and progressive. They start with 

a shared attempt to build a shared sense of the problem and of the range of possible 

interventions available. They progress through interactions of different types which 

seek to bring cluster members together to question and to reflect together. They are 

http://www.dwr-usice.eu/
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supported by mechanisms such as the website and newsletter which seek to capture and 

disseminate the emerging insights.     

  The study supports the argument that a structured, action-based approach to creation 

of a cluster as a learning network leads to the prospect of improved performance 

outcomes with respect to learning, communication of learning and achievement of 

substantive performance outcomes. As such, the paper extends the framework on 

collaborative strategic improvement and introduces a link to competitive progression 

theory within a smart specialisation setting. The relevance for eco-design practice is the 

role of sequential interventions in underpinning sustainable performance 

improvements. 
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