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Abstract 

Climate change, increasing consumption of resources and dependence on fossil fuels pose 

significant risks to communities, nations and the world as a whole. Sustainable 

development has long been recognised as a strategy to counteract these negative impacts. 

Previous studies have stressed the need to involve voluntary communities at local level, in 

implementation of successful sustainable development programmes, in order to achieve 

national and EU targets for reduction of Greenhouse Gas (GHG) emissions. Within the 

context of EU countries, Ireland has one of the poorest records for GHG reduction and 

increased renewable energy strategies, therefore urgent improvement is necessary to meet 

environmental policy targets.  

This project focused on the promotion of sustainable communities at an Irish local level. 

Through review of literature and building on previous work carried out in the Centre of 

Environmental Research in UL, several key barriers to progression of sustainable 

communities were identified. These included a deficiency in the provision of technical, 

legal and financial content at the local level, thereby preventing communities from sourcing 

information on setting up legal organisations and obtaining funding. The objective of this 

project was to bridge the pre-determined knowledge gap by disseminating the identified 

information at the local level in an accessible and user-friendly manner. Critical review of 

existing web aids and comparative analysis on development platforms provided a strong 

case for the construction of an accessible web based Decision Support Aid (DSA). For the 

purpose of this project, a web based DSA is described as an information tool in the form of 

a website, which guides users through decision stages, providing them with information, 

so that they can make an informed decision at the end of the process. The web based DSA 

was developed using a tailored Web Development Life Cycle methodology and 

employment of WordPress.com and WordPress.org. The prototype was evaluated and 

modified based on feedback to deliver the finalised version. Evaluation suggested that the 

web based DSA possessed the potential to act as an enabler towards local level sustainable 

action in Ireland.  
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1 Introduction  

This research presents the development of an online environmental decision support aid 

aimed at Irish communities to aid the progression of sustainable actions at the local level. 

The research examines the concept of sustainable development, the barriers associated with 

sustainable community advancement and determines the optimal solution to disseminate 

information to the local level in order to fill the knowledge gap.  

The introduction sets the scene for the project by presenting context of study, sustainable 

development as it relates to Ireland, the importance of sustainable community initiatives in 

lowering carbon emissions and the research aims and objectives.  

1.1 Context of Study 

The concept of sustainable development has long been recognised as the solution to 

harmonising human society and natural systems to overcome the destructive environmental 

and social impacts of the prevailing approach to economic growth (Simonovic 1996; Zeng 

et al. 2003). The increasing consumption of resources, growing dependence on fossil fuels, 

food shortages and population growth pose extravagant risks to communities, nations and 

the world. It is clear that a thriving economy is accompanied by unintended consequences, 

evidenced by climate change, water pollution, air pollution, a diminishing ozone layer and 

loss of biological diversity. The urgent need to enhance sustainable development is evident.  

In 1987 the Brundtland Commission introduced the term sustainable development as 

‘development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs’ (WCED 1987). Since then, it has been coined under 

various definitions creating a sense of complexity and ambiguity. However, Brundtland’s 

definition remains the global standard which underpins most interpretations. The report 

received criticism but it did succeed by highlighting the links among economic 

development, social justice and environmental protection, in addition to prompting 

numerous political actions such as Agenda 21, Rio Declaration, Kyoto Protocol and Paris 

Agreement.  
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1.2 Sustainable Development in Ireland  

Addressing sustainability is a major concern in Ireland. The economic pillar of 

sustainability was prioritised during the Celtic Tiger (1997-2007) resulting in 

industrialisation and urbanisation. Urbanisation refers to the movement of population from 

rural to urban areas enabling cities to expand (McGranahan and Satterthwaite 2014). There 

is no standard international definition for urban areas as each country interpreters it 

differently based on population size, population density, economic activity, level of 

infrastructure or physical characteristics. While the economy strives, development becomes 

more fragmented and distances increase between homes and amenities resulting in over 

consumption of natural resources and increase in greenhouse gas (GHG) emissions. It is 

widely acknowledged that Ireland will fail to meet its 20% reduction of 2005 GHG 

emission levels for 2020 targets (EPA 2018). The Paris Agreement sets Europe a target of 

40% reduction of EU wide emissions by 2030 (UN 2015a). At the current rate Ireland will 

struggle to achieve their contribution.  

The progress towards sustainable development is linked with the integration of social, 

economic, political and ecological processes at all levels from local to global (O'Regan et 

al. 2002). The urban transition can be seen as an opportunity for environmental, social and 

economic advances which could aid Ireland in meeting its policy goals, if steered in the 

right direction. Response to the recession (2008-2013) also focused on the economy, 

banking system and austerity measures while the global concerns of peak oil and climate 

change were side-lined. As the Irish economy recovers, the separation of economic growth 

from environmental impact is yet to be achieved with GHG emissions increasing and 

consumerism rising (ERSI 2017). The development of sustainable communities is seen as 

a method to counteract these challenges by: 

1. Managing natural resources through waste schemes and renewable energy. 

2. Circulating money within the community by local farming. 

3. Ensuring social development through renovating community halls and conducting 

local events.  

 Sustainable Communities  

While the concept of sustainability has different meanings dependent on the community, it 

reflects a growing concern of urban, rural and city establishments to be aware and proactive 

about their environment, resources and impact on climate. It focuses on building resilience 
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in order for communities to possess the ability to not collapse at first sight of oil or food 

shortages. Resilience refers to being more self-reliant and prioritising the local over the 

imported (Hopkins 2008). Community based projects play a significant role in promoting 

the ideals of sustainable development at the local level (Carragher 2011). These 

sustainability transitions have been implemented, on a global scale, from bottom up 

approaches to combat climate change, ecological degradation, economic decline and public 

health issues (Forrest and Wiek 2014). International success of bottom up initiatives, 

including sustainable energy communities and local food hubs, have been seen throughout 

Sweden (Gardner 2011), Scotland (Ross 2018), England (Franklin et al. 2011) and 

Germany (Romero-Rubio and de Andrés Díaz 2015). This international experience 

suggests major socio-economic and environmental gains may be achieved through local 

level action. Community led initiatives possess the ability to engage and empower local 

members and stakeholders in a way that top-down initiatives cannot, as they consider the 

inner workings of the specific community involved (Charnock 2007; Seyfang and Smith 

2007; Forrest and Wiek 2014). They have the potential to reduce Greenhouse Gas (GHG) 

emissions through uptake of renewable energy, energy efficient housing and public 

building design concepts, reuse of existing infrastructure, preservation of open green space 

and reduced car dependency (Moles et al. 2006; Seyfang 2010). While sustainable 

development has long been a dominant principle in policy development (Fahy and 

O'Cinneide 2008), the importance of citizen engagement is only recently being realised at 

National level. The White Paper ‘Ireland’s Transition to a Low Carbon Energy Future 

2015-2030’, sets out a framework to guide policy and government actions in the energy 

sector up to 2030. The paper is unique in that it recognises the importance of citizen 

engagement, stating, ‘there will be a new focus on citizens and communities as active 

participants, and agents of change’ (DCENR 2015). Evidently a greater emphasis needs to 

be placed on bottom up initiatives in Ireland’s transition to a low carbon society.  
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1.3 Research Aims and Objectives  

The aim of this research was to develop a decision support aid, which facilitates the 

progression of Irish sustainable communities, through knowledge transfer. In order to 

achieve this aim, several key objectives were established. These include: 

 Investigate the barriers to progression of sustainable communities through literature 

review. 

 Investigate existing environmental and sustainability web aids using an assessment 

framework, to determine the knowledge gap in provision of online information.  

 Determine DSA goals based on the identified knowledge gap. 

 Identify target audience of the DSA.  

 Gather relevant content based on literature review of barriers associated with the 

progression of sustainable communities. 

 Review user-centred design strategies to format content. 

 Determine most appropriate platform for development of DSA and deployment of 

information based on DSA goals, target audience and content. 

 Develop DSA using theory driven methodology. 

 Evaluate DSA with cooperating communities and project Steering Committee. 

 Modify DSA based on evaluation feedback and finalise.  
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2 Review of Literature  

Review of literature was divided into two dominant sections; Sustainable Development and 

Decision Support Technology. The purpose of this chapter was to build an understanding 

of the barriers associated with the uptake of sustainable communities at the local level and 

identify the most suitable method to disseminate relevant information to the general public, 

in order to aid progression of sustainable communities and fill the determined knowledge 

gap. This was achieved through review of the concept of sustainable development from 

different perspectives, researching climate policy that drives sustainable development and 

reviewing predefined issues associated with progression of sustainable communities. 

Secondly it was imperative to investigate decision support technology as a means of 

disseminating information to the local level. This was executed through analysis of 

Decision Support Systems (DSSs) with emphasis on environmental DSS and limitations of 

traditional DSS. Furthermore, several comparative analyses were conducted to identify a 

suitable alternative to traditional DSS and an appropriate development platform. Further 

research was carried out on web based platforms and existing environmental and 

sustainability web aids to determine the knowledge gap in the provision of online 

information and how best to address it.  

2.1 Sustainable Development 

The concept of sustainable development (SD) has attracted significant attention from 

various backgrounds including researchers, governments and international environmental 

organisations (Midin et al. 2016). Joseph (2013) states ‘it is becoming increasingly difficult 

to ignore the concept of sustainable development’. It is indeed a global issue, with Hsieh 

(2012) affirming that, ‘the need for sustainability has assumed an increasing importance 

on the environmental agendas of nations around the world’.  

The environmental movement was first brought to the public’s attention by Rachel Carson 

in 1962 through her book ‘Silent Spring’ (Carson and Darling 1962). It is considered to be 

the ‘wakeup call for environmental issues’ as she discusses the negative impacts of 

pesticides on nature. Environmental organisations such as green peace and fields of the 

earth were founded in 1971, and there was a report published by Club of Rome titled ‘Limits 

to Growth’. In 1983 the World Commission on Environment and Development was created 

with the purpose of identifying a new strategy that incorporated environmental and 

development issues. It was not until 1987 when the Brundtland Commission published its 
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report, ‘Our Common Future’, that the term sustainable development was introduced as a 

remedy to the current economic model.  Since then, it has been coined under various 

definitions creating a sense of complexity and ambiguity. However Brundtland’s definition 

remains the global standard which underlies most interpretations:  

‘Development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs’ (WCED 1987). 

The definition addresses environmental issues, while also focusing on social and economic 

implications (Berglund et al. 2014). The report received criticism however it did succeed 

by highlighting the links among economic development, social justice and environmental 

protection, in addition to prompting numerous political actions including Agenda 21, Rio 

Declaration, Kyoto Protocol and the Paris Agreement (Johnson 1992; UN 2015a). In 

literature, there are many interpretations of concepts relating to sustainable development, 

each offering a distinguished contribution to its broad definition (Lindsey 2011). However 

with varied explanations comes a sense of complexity and dichotomy, with some authors 

branding the concept as vague, ambiguous and a breeding ground for disagreement (Pearce 

et al. 1989; Brandon 1999; Mazloomi and Hassan 2008). Similar to the Brundtland 

definition, SD is often perceived as a combined concept made up of three pillars: 

environmental, economic and social (Giddings et al. 2002; Sandell et al. 2005; Boeve-de 

Pauw et al. 2015). Many consider an integrated approach to be important in order to 

incorporate all areas of sustainability. Lozano (2006) defines SD with a holistic 

consideration and strong emphasis on the role of society:  

 

‘a change process, in which the societies improve their quality of life, 

reaching dynamic equilibrium between the economic and social aspects, 

while protecting, caring for and improving the natural environment. This 

integration and equilibrium among these three aspects must be taught 

and transferred from this generation to the next and the next.’ 

 

Contrastingly, Rauch (2002) describes each dimension in relation to sustainability. He 

termed environmental SD as the protection of natural resources, which ensures the natural 

cycle of local ecosystems and nature. He defined social SD as the coming together and 

cooperation of communities. Economic SD referred to quality of life relating to economic 
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self-determination and self-development for individuals and societies. Other authors have 

expressed SD as a dynamic concept, meaning it can be understood from several 

perspectives and there is no palpable definition (Haubrich et al. 2008; Makrakis 2010; 

Berglund et al. 2014). Hedenus et al. (2016) suggests the definition changes based on ethics 

and moral reasoning. People have varying opinions on what is valuable creating different 

perspectives built on personal ethics. Definitions can vary based on an academic, political, 

industrial and community background (Seyfang and Haxeltine 2012; Tonelli et al. 2013; 

Ramcilovic-Suominen and PüLzl 2018; Sinakou et al. 2018). It is the researcher who 

examines SD that should give a detailed description of the meaning, which they assign to 

it (Bonnett 1999; Berglund et al. 2014). 

2.2 Climate Action Policy   

In recent years there has been a significant shift in policy strategy relating to low carbon 

approaches and mitigation of climate change. Previously the attention was on a top down 

approach with centralised decision making. However, recent reports have highlighted the 

importance of local level engagement. In contrast to previous IPCC reports, the ‘Synthesis 

Report of the Fifth Assessment Report’ (IPCC 2014) accentuates the importance of 

behavioural change, widespread adoption of energy efficient technologies and urban 

planning.  

‘Behaviour, lifestyle and culture have a considerable influence on energy 

use and associated emissions with high mitigation potential in some 

sectors’ (IPCC 2014).  

‘Emissions can be substantially lowered through changes in 

consumption patterns, adoption of energy saving measures, dietary 

change and reduction in food wastes’ (IPCC 2014).  

Community based natural resource management was a recurring example of approaches 

for managing the risks of climate change through adaptation. The ‘IPCC Special Report, 

on the Impacts of Global Warming of 1.5oC’ (IPCC 2018), addresses community-based 

adaptation. 

‘Urban systems can harness the mega-trends of urbanisation, 

digitalisation, financialization and growing sub national commitment to 

smart cities, green cities, resilient cities, sustainable cities and adaptive 
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cities, for the type of transformation change required by 1.5oC consistent 

pathways’ (IPCC 2018).  

The report highlights the 17 UN Sustainable Development Goals (SDGS), stating that 

‘mainstreaming community-based adaptation into planning and decision making enables 

attainment of SDGS 5, 10 and 16’. The ‘2030 United Nations Agenda for Sustainable 

Development’ brings together seventeen SDGs. Many of these relate to community 

participation with no. 11 being Sustainable Cities and Communities: Make cities and 

human settlements inclusive, safe, resilient and sustainable (UN 2015b).  

In Ireland the national adaptation strategy, prepared under the Climate Action and Low 

Carbon Development Act 2015, takes the form of a National Adaptation Framework. The 

framework highlights the role of civil society in climate change adaptation.  

‘We need to consider innovative forms of communication so as to inform 

but also ensure society remains engaged on the long road ahead in 

making Ireland climate resilient by 2050’ (DCCAE 2018). 

‘Majority of adaptation actions will be taken by individuals, 

householders and businesses’ (DCCAE 2018). 

The framework also mentions the Citizens’ Assembly report on ‘How the State Can Make 

Ireland a Leader in Tackling Climate Change’. A primary outcome of the Citizens’ 

Assembly report was the focus on local level engagement.  

‘We need citizens to be engaged and become active in the fight against 

climate change’ (Citizens' Assembly 2018). 

The White Paper ‘Ireland’s Transition to a Low Carbon Energy Future 2015-2030’, sets 

out a framework to guide policy and government actions in the energy sector up to 2030. 

While the paper addresses European and international climate change objectives, it also 

emphasises the importance of citizen engagement with an entire chapter titled ‘From 

Passive Consumer to Active Consumer’.  

‘There will be a new focus on citizens and communities as active 

participants, and agents of change in how we generate, transmit, store, 

conserve, and use our energy’ (DCENR 2015). 
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These statements reflect a significant change in climate policy, moving away from purely 

centralised decision-making toward localized actions which require high levels of 

information across a range of stakeholders (householders, businesses, local and regional 

governments). If decision-making needs to be improved at multiple scales, then better 

information is also required to ensure these stakeholders are empowered to create change.  

2.3 Sustainable Communities  

It is broadly accepted that community led initiatives form an intrinsic part of promoting 

social and technological change, through innovation and a unique driving force which is 

necessary in achieving a low carbon society (Urry 2009; Seyfang and Haxeltine 2012; Feola 

and Nunes 2014; Taylor Aiken 2015; Dinnie and Holstead 2018).  

Sustainable community initiatives have been referred to in multiple ways throughout 

literature to include grassroots innovation and transition towns (Seyfang and Haxeltine 

2012; Feola and Nunes 2014). It is evident that the role of community is central to 

grassroots innovations and transition towns (Aiken 2012), however the definition of 

community is ever changing. In the face of increasing urbanisation and globalisation, 

defining what is meant by community becomes more difficult. Many interpretations exist 

on the meaning of ‘community’ (Mannarini and Fedi 2009; Barrett 2015; Lazarus et al. 

2016). McMillan and Chavis (1986) defined community in four aspects: membership 

(sense of belonging to a group), influence (feeling of ability to make a difference within 

the group), reinforcement (community can meet members’ needs), and shared emotional 

connection (shared places and experiences). Other definitions have ranged from explaining 

the feeling of a sense of community to descriptions of a defined geographic space, and to 

interactions which occur amongst a particular group of people (Bell and Newby 1979; 

McMillan and Chavis 1986; Schuler 1996; Post 1997; Delanty 2003). Yet, all of these 

definitions relate to a common set of concepts (Lyon and Driskell 2011) with Jiang et al. 

(2013) describing community as being ‘a group of interacting people who share the same 

environment, values or resources’. ISO 37101:2016, which provides a management system 

for sustainable community development, offers a definition of a community as being a 

‘group of people with an arrangement of responsibilities, activities and relationships’ 

(International Organization for Standardization 2016).  

The standard further states that ‘In many, but not all, contexts, a community has a defined 

geographical boundary’. Therefore, place does not necessarily constitute community 
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(Bradshaw 2013) and physical boundaries are not the only defining characteristic in a 

elaborate system open to different participants (Onyx and Leonard 2011). Similarly, 

Walker (2008), also contested the connection to physical space, by stating that communities 

may be based on shared interests such as culture and politics.  

Identification of a tangible definition for community has proved subjective, as while many 

theories, studies and explanations on the meaning of community exist, no one definition 

will provide an explanation which will satisfy all authors (Cohen 1985). Cohen (1985) 

further recommended to look at how the term is used rather than a definite meaning. He 

found that community is a social construction, within which exists two related suggestions, 

that members of a particular group (a) have a common bond, which (b) distinguishes them 

from members of other groups. However, a clear understanding of the meaning of 

community within the context of this thesis is required.  The definition needs to be practical 

and measurable, therefore, community is defined here as a group of citizens occupying a 

distinct physical space, capable of coming together for the purposes of developing and 

implementing a set of goals and actions leading to the achievement of greater sustainable 

development within that community. As such, the community requires a power of 

governance capable of making decisions and willing to take responsibility to ensure 

progress. It is acknowledged that such governance may function at a voluntary or 

professional level.   

 Key Sustainable Community Issues to Progress 

It is widely recognised that grassroots innovations do not operate internally in practice as 

well as idealised in theory (Mulugetta et al. 2010; Walker 2011). The challenges lie within 

the struggle to maintain a sustainable space in the wider unsustainable regime of society 

(Seyfang and Haxeltine 2012). Literature points to an abundance of barriers ranging from 

societal and psychological, such as community engagement, behaviour change and 

networking (Rogers et al. 2008; Seyfang et al. 2010; Hielscher et al. 2011; Smith 2011; 

Seyfang and Haxeltine 2012; Drake and Lawson 2015; Heaslip et al. 2016), to lack of 

provision of relevant information involving technical, financial and legal matters (Walker 

2008; Burch 2010; Feola and Nunes 2014; Byrne et al. 2017; Mosannenzadeh et al. 2017). 

For the purpose of this study the focus will be on the dissemination of relevant and useful 

information.  
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Heaslip et al. (2016) and Burch (2010) suggest that a comprehensive understanding of how 

barriers can be transformed into enablers supports the successful development of 

sustainable communities at the local level. In examining barriers to implementation of 

smart city projects in 43 European communities, Mosannenzadeh et al. (2017) identified 

35 obstacles to success. They were categorised into policy, administrative, legal, financial, 

market, environmental, technical, social and information and awareness consensus. It was 

found that administrative, legal, financial and social barriers were correlated with the 

communities’ specific traits. Correspondingly Feola and Nunes (2014) and Byrne et al. 

(2017) found securing funding was a major barrier to success. Communities rely on low 

levels of financial resources (Middlemiss and Parrish 2010). Lack of funding affects 

possibilities for collaborating effectively with other societal sectors, consolidating learning 

and diffusing oppositional ideas in the wider community (Seyfang and Smith 2007; Smith 

2007; Seyfang 2009; Seyfang and Longhurst 2013). Additionally, innovations often depend 

on volunteers which can make it difficult to secure and sustain participation overtime 

(Kirwan et al. 2013; Ornetzeder and Rohracher 2013). 

 

The formation of legal status has been proven to contribute to the success of transition 

initiatives (Mulgan 2006; Feola and Nunes 2014). Legal status creates the basis to form a 

structured group that is well governed, which plays a significant role in achieving 

community goals and protecting the interests of community members. The formation of a 

well-run and organised steering group is intrinsic to ensure progression of a sustainable 

community. Additionally, establishment of legal status encourages collaboration and 

interaction with local actors such as external organisations and local authorities (Feola and 

Nunes 2014). Therefore, the lack of relevant guidance on the formation of a legal structure, 

at the initial stages of forming a sustainable community, are an added barrier to success.  

Evidently, progress toward a genuine sustainable society requires an informed public that 

supports the transition to a low carbon society (Middleton 2018). In order for the UN 

Sustainable Development Goals (SDGs) to be achieved, everyone must do their part, 

meaning every member of society must contribute to see real change. There needs to be an 

informed global public that agrees and supports the necessary changes.  

While a significant body of literature exists on barriers to progression of sustainable 

communities, less studies have focused on the methods in which to overcome the identified 

obstacles. Extensive effort has been assigned to understand what the obstacles are with 
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review of previous work indicating a general theme of issues existing among funding, 

technical, legal, personal and conflicts of interest.  

Research suggests there is major scope for further work to be conducted on identifying how 

these obstacles can be overcome. There is a substantial understanding of the problem but 

how can it be practically addressed. In examining barriers to environmental action in three 

Canadian cities, Burch (2010) found that ‘addressing a lack of technical, financial or 

human resources is less a matter of creating more capacity than that of facilitating the 

effective use of existing resources’. Agrawal and Gibson (1999) determined that an essential 

attribute to a community is the ability to make decisions and follow through with actions 

to achieve goals. Regional and local agencies in Ireland have expressed concern at the lack 

of clear guidance at national level (An Bord Pleanala 2017). Byrne et al. (2017) identified 

that a type of ‘handbook or roadmap’ which provides practical information relating to legal 

and financial matters would be a positive asset to communities in Ireland. Therefore, there 

exists a gap for the development of a tool, aimed at the local level in Ireland, which contains 

the information needed to overcome the pre-determined barriers of financial, technical and 

legal matters. For this reason, research was conducted on decision support technology, 

which could be used by community members to aid decision making and progress to a 

sustainable community.   

2.4 Decision Support Technology  

The subsections explain the origin and definitions of decision support technology with an 

emphasis on Decision Support Systems (DSS), Decision Support Tools (DSTs), Decision 

Support Aids (DSAs) and Environmental Decision Support Systems (EDSS). The 

limitations of traditional DSS and alternative methods of development were also examined.  

 Definition of Decision Support Systems  

Decision Support Systems (DSS) is a broad term which refers to interactive computer based 

tools developed to facilitate decision making and information dissemination (Daly 2016). 

They are designed to guide users through clear decision stages providing access to a variety 

of data and knowledge in order to complete decision process tasks (Parker 2004; Dicks et 

al. 2014). Shim et al. (2002) describes DSS as ‘computer technology that can be used to 

support complex decision making and problem solving’. According to Fox and Das (2000), 

a decision support system is a computer system which assists decision-makers in choosing 

between alternative options or actions by applying knowledge about the decision to 
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generate recommendations for the various options. It incorporates an explicit decision 

procedure based on a set of theoretical principles which justify the ‘rationality’ of this 

procedure. They endeavour to promote a natural intelligence approach to human problem 

solving through knowledge transfer (Webb 2011). 

The DSS design literature generally identifies three major components of the system, 

dialogue management, model management and data management (Pearson and Shim 

1995). These can be interpreted as database, model base and user interface. The classic 

DSS design is comprised of: 

1. Database – sophisticated database management which has access to internal and 

external data, information and knowledge; 

2. Modelbase – powerful modelling functions accessed by a model management 

system which comprise the what if component of the system;  

3. User Interface – powerful yet simple user friendly interface designs which enable 

interactive queries, reporting and graphing functions (Shim et al. 2002). 

 

Decision Support Tools (DST) and Decision Support Aids (DSA) can be categorised under 

the DSS umbrella, depending on their function and purpose. Classification should be made 

based on their complexity and inner workings (Power, 2016). Some are dynamic software 

tools providing recommendations based on the user's inputs which work by suggesting the 

most appropriate decision path. Here they would be referred to as a DST because artificial 

intelligence and modelling are used to generate results in relation to the user’s inputs. 

However, there are other forms of DSS which may not be dynamic but instead act as 

information tools with the purpose of knowledge transfer (Rose et al. 2016). According to 

(Power 2016), ‘a web page with decision aiding information or a simple web based 

checklist can be termed a decision aid’. Therefore, for the purpose of this project non 

dynamic systems are referred to as DSA. The primary aim is knowledge transfer, whereby 

users are taking through decision stages and provided with relevant information at regular 

intervals in order to make an informed decision at the end of the process. The history and 

definitions which follow are centred on DSS as to cover the origin of the DST and DSA.  

 A Brief History of Decision Support Systems  

‘Decision-making’ is generally defined as the act of choosing between alternative courses 

of action (Flynn and Williams 1998). Effective decision-making occurs when decision 
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makers choose the most appropriate course of action based on the information available 

(Cooke and Slack 1984; Drummond 1991; Williams and Kennedy 1999). Decision support 

technology originated in the 1960s as management information systems, which were 

predominantly used as a method of retrieving information from large databases catered to 

selected queries (Arnott and Pervan 2005). It was not until 1971, the term “Decision 

Support System” was created after appearing in a paper by Gorry and Scott Morton (1971). 

Traditionally, DSS were specifically aimed at top managers and executives, in 

organisations, to support decision making (Sprague 1982). Gorry and Scott Morton (1971) 

went on to develop a framework for improving management information systems with the 

help of literature by Anthony (1965) and Simon (1977), who dealt with categories of 

managerial activity and taxonomy of decision types. Simon (1977) categorised decision 

problems as programmed (routine, repetitive and well structured) and non-programmed 

(new, novel and ill structure). He compartmentalised the decision process into three 

components: 

 

1. Intelligence: the need to make a decision, creating the problem; 

2. Design: alternative methods of solving the problem; 

3. Choice: Comparing the alternatives and choosing one for implementation. 

 

The result of the integrated works was a table designed by Gorry and Scott Morton (1971), 

which defined decision problems as structured, unstructured and semi-structured instead of 

Simon’s original programmed and non-programmed analogy. The concept was that the 

computer system handled the structured portion of the decision by automating the organised 

elements, and the human dealt with the complex unstructured areas using their own 

judgement of the problem, creating a symbiotic human-machine relationship. The overall 

purpose of the DSS was to improve the effectiveness of the decision maker (Arnott and 

Pervan 2005). 

Sprague (1980) noted that the initial description of a DSS was too exclusive and altered it 

to include any system involved in the decision making process, rather than computer based 

interactive systems bringing a new and more evolved element to the definition.  

The initial development of DSS was halted in its tracks as computers were not advanced 

enough, and such tools could not appear until direct access storage made interactive 

operating systems technically economically feasible (Courtney 2001). For this reason data 
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oriented DSS were the priority between 1970-1980 (Gorry and Scott Morton 1971; Simon 

1977). Although Gorry and Scott Morton (1971) differentiated the needs of management 

information systems and DSS, emphasising that DSS required an interactive modelling 

systems, it was not until technology advanced that they could be introduced.  

Aggarwal (2001) grouped the evolution of the DSS into four generations:  

1. Data Centred 

2. User-Interface Development 

3. Model systems 

4. Web – Based  

 

Development of web technology drastically transformed the design, implementation and 

deployment of DSS (Bhargava et al. 2007). DSS remain extremely useful within 

organisations as Nof et al. (2006) states that ‘the application of intelligent DSS can help 

enterprise cope with problems and uncertainty and complexity to increase efficiency and 

productivity in production networks’. Daly (2016) suggests DSS are perceived to be 

capable of providing the necessary decision support that will aid a better decision making 

environment in organisations and result in greater success. However, due to several 

perspectives and varied dimensions of decision making, the DSS field evolved in different 

directions beyond management level and exclusively organisations (Suduc et al. 2010). The 

purpose of DSS diversified (Filip 2008; Nilsson et al. 2008). Nowadays DSS is associated 

with several domains including agriculture, biotechnology, finance, banking, 

manufacturing, health care, education and environmental (Huang et al. 2009; Lim and Jain 

2010; Feghali et al. 2011; Al-Nory 2012; Raghupathy et al. 2013; Rose et al. 2016). They 

act as computerised information systems which support decision making activities.  

 Types of DSS 

There are several types of DSS found in literature. Each have been explained in detail in 

Table 1. 

Type Characteristics 

Communication 

Driven 

 Emphasises shared decision making amongst a group of people. 

 Targeted at internal teams. 

 Helps users work together that are not in the same geographical 

area. 
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 Examples include bulletin board, threaded email and instant 

messaging. 

 Most common technology used to deploy is client or web server. 

Model Driven  Based on quantitative models which help analyse decisions and 

choose between different options. 

 Uses input forms to obtain parameters entered by a decision maker 

to help analyse a situation. 

 Generates solutions based on parameters entered by the user. 

 Targeted at managers or business members. 

 Used for creating simulation models, performing production 

planning and scheduling, and creating statistical/ financial reports. 

 Deployed via software/hardware in computers, servers or the web. 

Knowledge 

Driven 

 Combine artificial intelligence with human cognitive capacities to 

make suggestions and support users in decision making. 

 Used by members of an organisation but also individuals who 

interact with that organisation such as the consumers. 

 Provides management advice. 

 Deployed via client/server systems, software on computers and the 

web. 

Data Driven  Provides access and manipulation of data tailored to specific task. 

 Relies on time series data. 

 Ability to support decision making in a range of situations. 

 Platform is generally client/server system or the web. 

 Useful when user needs to choose between many options. 

Web-based  The entire application is implemented using web technologies. 

 Application can be accessed from a web based component and 

displayed in a browser. 

Table 1: Description of the different types of DSS (Nižetić et al. 2007; Dous et al. 2018). 

The selection of type of DSS should be based on the specific purpose of the tool and end 

user requirements (Díez and McIntosh 2009).  

 Environmental Decision Support Technology  

Environmental Decision Support Systems (EDSS) are a select branch of DSS. They have 

been defined as DSS developed for use in an environmental field that ‘integrate models, or 

databases, or other decision aids’ (Rizzoli and Young 1997). Cortés et al. (2000) state 

EDSS play an important role in helping to reduce the risks resulting from the interaction of 

human societies and their natural environments.  

EDSS originated from the effort to develop technologies which inform environmental 

policy and management organisations on solutions to complex problems (Guariso and 

Werthner 1989; Rizzoli and Young 1997). Therefore the vast majority of existing EDSS 

are aimed at environmental scientists, planners, policy makers, local authorities and 
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environmental managers (Culshaw et al. 2006; Matthies et al. 2007; Papathanasiou and 

Kenward 2014). Examples of these EDSS range from waste water treatment plant design 

(Hamouda 2011; Molinos-Senante et al. 2012; Garrido-Baserba et al. 2015; Zhao et al. 

2019), river water management (Davis et al. 1991; Liao et al. 2011), urban planning 

(Coutinho-Rodrigues et al. 2011) ecological risk assessment (Isigonis et al. 2019) and 

contaminated land (Sorvari and Seppälä 2010; Döberl et al. 2013). 

Rizzoli and Young (1997) and Matthies et al. (2007) describe 3 different types of users for 

EDSS: environmental scientists or system analysts, environmental managers and 

environmental stakeholders (landowners and conservation groups). Matthies et al. (2007) 

highlights the growing necessity for stakeholder engagement has been strongly supported 

by recent policy such as the Water Framework Directive in Europe. Additionally, climate 

action policy consistently refers to the important role of individuals and communities 

(DCENR 2015; IPCC 2018). The inclusion of stakeholder end users in EDSS development 

emerges as a crucial issue for future research (Matthies et al. 2007). There is considerable 

opportunity for the development of decision support technology aimed at a local level 

context however current DSS needs to be simplified to achieve this (Papathanasiou and 

Kenward 2014). 

 Limitations of DSS 

A critical review of DSS and existing environmental decision support technology revealed 

that there were numerous issues associated with disseminating information to the wider 

public through a traditional DSS. DSS technology was generally aimed at management 

level in a specific organisation meaning the target audience is smaller and less diverse than 

the intended target audience for this project’s development. Correspondingly, EDSS 

present similar problems. Previous studies (Papathanasiou and Kenward 2014) revealed 

individuals at the local level struggle to manage models of EDSS as they ‘are not user-

friendly enough to be used by non-scientists’. Issues arose due to ‘lack of IT education and 

training’ and ‘complicated decision making processes’. Technical design methods of EDSS 

and the level of complexity of tools vary depending on the intended users (Matthies et al. 

2007). EDSS need to be shaped to meet different user requirements to ensure useful 

(relevant), usable (intuitive), and exchangeable (institutionally unobstructed) information 

is provided for decision support for different types of actors (Zulkafli et al. 

2017). Therefore, when designing a DSS it is of the utmost importance to keep the end user 

https://www.sciencedirect.com/topics/computer-science/user-requirement
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in mind at all aspects of development (Díez and McIntosh 2009). As the end user for this 

project differs drastically to traditional DSS there were a number of issues which have been 

outlined below.  

1. The target audience for this project was the general public, individuals at a local 

level interested in sustainable living solutions. Consequently, the DSS needed to be 

user friendly and accessible. Papathanasiou and Kenward (2014) state ‘If DSS are 

to help local management, systems are going to need to become comprehensive as 

well as user friendly’ and ‘Much work is needed aiming at motivating the local 

community in order to endorse new and emerging technologies, especially web 

based tools for the protection of the local habitats’. Therefore, there exists a 

difficulty in how to use the DSS in the first place from an end user perspective 

(Tatnall and Burgess 2007). 

 

2. The main content to be disseminated was legal and financial information which is 

text heavy. The content was not a quantitative structured issue therefore the use of 

models and user input forms would be irrelevant. Rather the emphasis was on the 

database and user interface component of the DSS. 

 

3. The time and feasibility of the project must be accounted for. The developer 

requires the platform to be manageable by non-technical individuals in order to keep 

the system updated by the environmental team.  

 

4. The DSA also needed to be built within a limited timeframe and budget therefore 

the platform had to accommodate quick development and be inexpensive to work 

with.  

 

DSS may be developed on various platforms as long as they support data storage, data 

analysis, solution method development and graphical user interface (Dous et al. 2018). As 

the model component is unnecessary, options were explored which accommodated a user 

interface and a database element.  
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Platforms Delivery Mechanism 

Spreadsheets  Excel 

Web Website or Content Management System  

PDF Document  Adobe Acrobat Reader 

Table 2: Alternative platforms of Decision Support Development. 

It was determined that Excel and the web were suitable alternative platforms to build the 

DSA on as they both provided a straight forward user interface, wide accessibility to the 

end-user and feasible methods of development. A comparative analysis was conducted on 

both platforms to discover which was the most suitable for the requirements of the DSA.  

 Comparative Analysis of Spreadsheet and Web Based DSA 

The platforms were compared on the specific criteria of the intended DSA. These included 

accessibility, user interface appearance, ability to accommodate text heavy content, 

navigation and how easily updated the platform was. The subsequent sections present a 

description and analysis of each platform based on the specified criteria.  

 Spreadsheet Based Decision Support Technology with Visual Basic 

Application 

Spreadsheet based DSS are developed in a spreadsheet environment with the enhancement 

of a programming language and user interface developer (Seref and Ahuja 2008). Excel is 

the spreadsheet software and would comprise the database of the DSS, while Visual Basic 

Application (VBA) is a programming language used within Excel to accommodate the 

building of a user interface. The concept of spreadsheet based DSS is a recognised method 

for developing decision support applications (Bhargava et al. 1999; Seref et al. 2011). 

Spreadsheets make it possible for the user to access decision criteria and alter figures to see 

the effects it would have on the generated outcomes (Tatnall and Burgess 2007). 

Spreadsheets have been utilised for decision support in many ways.  Buehlmann et al. 

(2000) developed a spreadsheet based decision support system for wood panel 

manufacturing using Excel and VBA. It is known as Lignum Optimizer and allows particle 

board plant managers to find the lowest cost solution for their production requirements. 

Ewing and Baker (2009) created an Excel based decision tool to support decisions on 

investment in green energy technologies. It allows users to select various combinations of 

green technologies and instantly see the financial and environmental impacts of their 

choice. The target audience were home and small business owners. It is site specific for 

people in the Pioneer Valley. Users can compare a buildings current energy consumption 
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with the expected performance given the implementation of one or several renewable 

energy or energy efficient technologies, such as solar panels and double pane windows. 

Design incorporates a working model with calculations which are available to be seen on 

other spreadsheets within the tool. The users are prompted to deal with the user interface 

which is made up of user friendly input forms. Users input their personal data and generate 

results.  

 Web Based Decision Support Technology 

The web environment emerged as a very useful and important delivery platform for DSS 

(Shim et al. 2002).  The web can be used to implement any category of DSS including 

communication driven, data driven, document driven, knowledge driven and model driven. 

Web based means the entire application is employed using web technologies (Power and 

Kaparthi 2001). Development of traditional web based DSS is a major task in relation to 

the user interface, models and data store construction (Power and Kaparthi 2001).  In order 

to develop a web based DSS, an operating system, web server, database management 

system and a scripting language are required (Power 2018). The methods for developing a 

traditional web based DSS extend beyond this research therefore the prospect of a web 

based decision support aid was further analysed as an alternative. As described in section 

2.4.1, Decision Support Tools (DST) and Decision Support Aids (DSA) can be categorised 

under the DSS umbrella, depending on their function and purpose (Power, 2016). DSTs are 

dynamic software tools which use artificial intelligence and modelling to generate results 

in relation to user’s input. DSAs are non-dynamic forms which instead act as information 

tools with the purpose of knowledge transfer (Rose et al. 2016). As discussed, the model 

base is irrelevant in the context of this project therefore the focus is on web based decision 

support aids rather than tools.  

With the prevalence and advances of computer technology and the internet, web and 

computer based decision aids have become increasingly more popular (Fleisher et al. 

2014). Papathanasiou and Kenward (2014) state that web services have become more 

practical due to increased broadband and Wi-Fi connections in addition to the local 

population becoming more familiar with the web. Web-based decision aids possess the 

ability to employ multiple methods of presenting information tailored specifically to 

content, including audio, video and animation which add an extra element of interactivity 

to facilitate knowledge transfer (Allen and Berry 2011). Websites are considered an 
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important channel to communicate and convince stakeholders. Web technology has been 

used to develop decision support aids in various sectors. Patient decision aids are one of 

the most common categories addressed in literature (McCaffery et al. 2007; Raghupathy et 

al. 2013; Spiegle et al. 2013; Tan et al. 2016). In most cases these are built as a website or 

downloaded as a pdf document. Windsor Clinic Research Inc., in Canada, developed two 

patient decision aids focused on acne and psoriasis plaque (Cameron et al. 2018). Both 

were built in the same design format on a website platform to encourage accessibility and 

interactivity. The decision aid was presented in six stages, which represented a connecting 

journey. The six stages included: Introduction, My Options, My Skin, My Values, My 

Trade-offs and My Decision. The overall aim was to facilitate users make a decision 

regarding treatment options. Users could access all information freely or register in order 

to save their progress. The decision aids were logically presented, easy to navigate and 

interactive with a user-friendly interface. Other web based decision support aids have been 

developed in academia (Feghali et al. 2011), environmental agriculture and land 

management practices (Harrison et al. 2004; Carof and Godinot 2018; Zhang and Carter 

2018) and local deer management processes (Webb 2011).  

2.4.6.2.1 Accessibility 

For the purpose of this project accessibility refers to the ability of the general public to 

access the DSA without difficulty. The use of a log in screen or paying to retrieve 

information would be considered a barrier to disseminating content of the DSA. Excel is a 

very popular spreadsheet package worldwide, however accessibility is limited to users with 

devices that contain the Microsoft Excel package. Additionally, Excel does not 

accommodate online access, further restricting availability to the general public. Instead an 

Excel file could be made downloadable from a website platform, but as noted the computer 

needs to be capable of accommodating Excel files. The web has been defined as the most 

accessible platform in current technology (Chen 2018). Any individual with an internet 

connection or access to a public library is capable of accessing the web. Therefore the web 

was recognized as a more accessible platform.  

2.4.6.2.2 User Interface Appearance 

User interface refers to the way in which the user will interact with the content and manner 

in which it is displayed. Excel provides a standard spreadsheet user interface which 

accommodates sorting of data and construction of models, charts and pivot tables (Seref 

and Ahuja 2008; Seref et al. 2011). Excel is a common platform, therefore an element of 
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familiarity is established with users who have worked with spreadsheets previously, aiding 

their user interaction experience (Ewing and Baker 2009). However, it is impossible to 

guarantee all users will have experience with spreadsheet software and standard 

spreadsheet user interface can be overcrowded creating visual complexity and inhibiting 

user interaction and comprehension. Incorporation of Visual Basic Application (VBA) 

allows for the building of a user interface and manipulation of Excel objects, therefore 

spreadsheets offer additional user interface options from basic formatting to more advanced 

input forms and control tools (Seref and Ahuja 2008). However the increased functionality 

offered by VBA is more suitable for model driven decision support technology to 

accommodate what if calculations and generate results based on user’s feedback (Seref and 

Ahuja 2008). Figure 1 displays an example of the user interface capabilities of VBA 

highlighting its limitations.  

Figure 1: Example of VBA user interface for an Excel based decision support system (Mohamed et al. 

2012). 

Web based applications provide greater variety for user interface manipulation. It is widely 

recognised that the success of a website is dependent on its usability (Fang and Holsapple 

2007; Lee and Kozar 2012). With web based applications the developer can build the 

website from scratch or use prebuilt layouts modified for enhanced user experience. As 

web based applications are more customisable it is easier to incorporate user-centred design 

elements. Additionally, websites deliver a platform to establish a unique and personal 
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appearance, making the DSA more distinguished and memorable to users. Therefore, web 

based platforms possess an advantage over spreadsheets in relation to user-interface 

appearance due to their customisable nature and ability to incorporate user-centred design 

elements specific to the intended target audience.  

2.4.6.2.3 Ability to Accommodate Text Heavy Content  

The ability to accommodate text heavy content was a crucial characteristic of the intended 

development platform. The DSA was content driven as it focused on providing specific 

information to the end users (Dawson 2010). Spreadsheet based decision support 

technology supports the development of model and data driven DSS where the primary 

data is in numerical format (Power 2017). VBA can be used to incorporate more text 

however this would be a time consuming process as coding is necessary. The VBA 

extension is more appropriate for creating user forms where users can input data and 

generate results (Seref and Ahuja 2008). Contrastingly websites support a vast amount of 

text. If a website is being developed from scratch content needs to be coded, however there 

are alternative methods such as Content Management Systems (CMS), which facilitate the 

building of websites in plain text format, therefore eliminating the necessity to code and 

programme (Cabot 2018). Furthermore it is easier to manage and organise information rich 

content on web based platforms as the user interface is more adaptable than spread sheet 

based platforms. Therefore, web based platforms provide greater capabilities for handling 

text heavy content than spreadsheets.    

2.4.6.2.4 Navigation 

Navigation is defined as the way in which users move through the spreadsheet or website 

user interface. Positive navigation encompasses salient and consistent navigation/menu 

bars, visible links and search features (Garett et al. 2016). As website applications are more 

customisable and incorporate greater functionality, it is easier to integrate positive 

navigation design. A major downfall with Excel navigation is the initial security warning 

message which appears when users download an Excel file. See Figure 2 for an example.  



24 
 

 Figure 2: Pioneer Valley Sustainability Decision Tool to demonstrate warning message on Excel based DST 

(Pioneer Valley Sustainability Network 2009) 
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The user must enable editing and macros to use the DSA to its full potential, however this 

action is accompanied by a warning message stating ‘Be careful – Files from the Internet 

can contain viruses. Unless you need to edit, it is safer to stay in Protected View.’. Figure 

2 presents an example using a sustainability focused Excel based DST. This is a major 

disincentive to use Excel based DSAs. Therefore web based platforms triumph again with 

greater ease of use as a result of straightforward navigation. 

2.4.6.2.5 Easily Updated  

The platform of development needed to be easy to use from the developer’s perspective, in 

order for the research team to access the database and edit content appropriately. The 

information sourced consisted of external links to application forms which were subject to 

change based on dates of submission. Therefore, content required regularly updating to 

ensure accuracy of information and operational links. Building a DSA using Excel and 

VBA is more time intensive as there is a steeper learning curve in relation to code and 

therefore greater opportunity for error. Depending on the method used to build a web based 

DSA, the database can be easily accessed and updated in plain text therefore reducing the 

possibility of mistakes. Consequently, web based platforms were recognized as more easily 

updated. 

2.4.6.2.6 Conclusion 

Evidently, web based applications were identified as the most appropriate platform of 

development for the purpose of this DSA project. Table 3 summarises the findings of the 

comparative analysis.  

Platform Type Spreadsheet Web-Based 

Description Excel with Visual Basic 

Application (VBA). 

Decision support aid built in 

website environment. 

Accessibility Limited due to user’s specific 

device accommodating Excel 

package. 

Most accessible platform in 

current technology. 

User-Interface Appearance Plain but can easily become 

overcomplicated and visually 

complex 

Customisable therefore can 

incorporate user-design 

criteria and make more 

unique and memorable. 

Ability to Accommodate 

Text Heavy Content 

Works best when organising 

with numerical data. 

Easier to manage and 

organise text rich content as 

user-interface is more 

adaptable. 
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Navigation Warning message 

accompanying downloadable 

Excel files acts as 

disincentive and promotes 

poor navigation. 

Provide greater functionality 

and interactivity to organise 

navigation and promote ease 

of use. 

Easily Updated Difficult to update due to 

learning curve associated 

with VBA. 

Dependent on how the 

website is developed. If 

Content Management used, 

updating is straight forward, 

however if coded from 

scratch it will be more 

complicated. 

Table 3: Summary of comparative analysis between spreadsheet and web based platforms for DSA 

development. 

Web based accommodates the specific criteria of the intended content driven DSA by 

integrating content heavy material into an easy to navigate and user friendly interface with 

extended features for increased functionality. Excel based DSA would be more relevant for 

conducting measurements and quantifying data which was not the aim of this study.  

Furthermore, web based forms of EDSS have been recognised as the optimal method for a 

higher degree of information integration and interactivity (Zulkafli et al. 2017). Chen 

(2018) states ‘with the rapid advancements in internet technologies, websites have become 

an unparalleled platform for people to explore information and acquire knowledge’. 

Therefore the DSA was web based, in that the decision stages were represented by the 

primary, secondary and tertiary navigation menus of the website.  

 Comparative Analysis of Website Development Methods 

Conventionally websites are built using a mark-up language such as HTML or PHP and 

styled by incorporating cascading style sheets also known as CSS. Alternatively, websites 

can be developed using a Content Management System. A Content Management System 

(CMS) is a system which accommodates the creation and publication of digital content for 

development of websites including blogs, online stores and forums (Cabot 2018). It uses a 

‘what you see is what you get’ text editor therefore eliminating the necessity to code. In 

order to determine which method was most suitable for development of the web based DSA 

a comparative analysis was undertaken based on learning curve (technical knowledge and 

design skills), appearance, maintenance, time and cost. Table 4 summarises the main 

differences.  

 

https://www.sciencedirect.com/topics/computer-science/information-integration
https://www.sciencedirect.com/topics/computer-science/internet-technology
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Method Content Management System Coding, CSS and Database Connectivity 

Description Website builder for e.g. WordPress 

and Drupal. 

Building website from scratch using HTML, 

PHP and CSS. 

Technical 

Knowledge 

User-friendly and do not need prior 

programming knowledge. 

Need programming knowledge. 

Design Skills Pre-designed templates available 

with enhanced user centred design. 

Manually designing websites using code. 

Appearance Professional and unique appearance 

as thousands of templates available. 

More customisable appearance but need 

design skills with code and programming. 

Maintenance Easily updated without technical 

support. 

Will not be easily updated because using 

coding language. 

Time Not as time consuming because data 

is in plain English. 

More time consuming as data needs to be 

coded. 

Cost Domain name, web hosting, personal 

training and plugins. 

Hire web developer with technical and 

design skills therefore higher cost. 

Table 4: Comparison of building a website using a CMS or from scratch with HTML/PHP and CSS 

(Simpson 2005; Hubble et al. 2011; Patel et al. 2011; Amberd 2017; Cabot 2018).  

Comparing the two methods revealed that the employment of a CMS was more suitable as 

it met the criteria of the DSA. While both provide a professional looking website, the CMS 

allows for non-technical individuals to construct the website and update content without 

using coding and programming languages. Constructing the website from scratch would be 

resource intensive and time consuming, as there is a steeper learning curve in relation to 

technical knowledge of coding, programming and design. Furthermore, it would be costlier 

if a web developer was hired. Additionally, discussions with the Computer Science and 

Information Systems department in UL and review of literature further highlighted the 

advantages of CMS over a static website.  

‘A CMS is now the preferred choice for those who want easy content 

changes, simplified control of large amounts of content, a choice of plug-

ins to accomplish a wide variety of tasks; and above all, the ability to do 

a lot more, a lot easier, and a lot faster than with any other system’ (Patel 

et al. 2011).   
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Therefore, it was determined that the DSA would be built using a CMS.   

 Comparative Analysis of Content Management Systems  

There are a wide variety of CMSs to choose from, however some are more popular than 

others due to their functionality and support (Patel et al. 2011). Functionality refers to the 

way in which a user interacts with the website. The focus is on quality of information 

provision, including website content and features (Louw 2017). It is considered one of the 

most important website design characteristics (Gretzel et al. 2000; Dawson 2010). Support 

refers to online availability of help and tutorials concerning how to use the CMS. Three of 

the most used CMSs include WordPress, Joomla and Drupal (Patel et al. 2011). WordPress 

(WP) is the most popular, powering up to 33% of all websites (W3Techs 2019) and 60% 

of all websites which use a CMS (Cabot 2018). Joomla represents the second most popular 

CMS with a considerable gap powering around 3% of all public websites, and Drupal is a 

close third, powering slightly more than 2% of websites (Clobridge 2016). Each CMS was 

reviewed based on learning curve, support, functionality and cost.  

 WordPress 

WP was developed in 2003, by Matt Mullenweg and Mike Little (Cabot 2018). It originated 

as a blogging tool, but expanded over several years to accommodate the creation of multi-

purpose websites (Patel et al. 2011). It is widely reported as an easy to use platform with 

straight forward installation (Leary 2009; Jones and Farrington 2011; Clobridge 2016; 

Cabot 2018). The developer does not need prior knowledge of coding languages as the text 

editor is in plain English, similar to Word documents. There are a wide variety of pre-built 

themes which the developer can choose from, therefore knowledge of design with code and 

programming is also unnecessary. As WP is the most popular open source CMS, there is a 

vast online community of support including websites dedicated to WordPress beginners, 

online tutorials, handbooks and active forums (Mening 2018). Additionally, there are 

numerous online courses from websites such as Udemy, for beginners to advanced users. 

The functionality of WP websites can be increased through the addition of plugins. Plugins 

are added features such as calendars, contact forms, decision trees, layout builders, security, 

search engine optimisation, timelines, image carousels and galleries. WP is free to install 

however certain plugins and themes cost money, therefore the overall cost is dependent on 

the purpose of the website being developed.  
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 Joomla 

Joomla originated as ‘Mambo’, an internal CMS product built by a group of engineers at 

Miro Corporation of Australia in 2001. It was not until 2005 it was revamped as Joomla 

and has since undergone numerous updates but remained the same name and platform 

(Rahmel 2009). Parallel to WP, it is an open source free CMS with prebuilt templates, 

meaning there is no need to understand code or programming languages (Patel et al. 2011). 

However, the learning curve has been described as more challenging than WP (Mening 

2018; CMS Platforms 2019). While WP has plugins, Joomla has extensions. Although 

these extensions promote greater functionality, many require manual installation, meaning 

a more advanced knowledge set is necessary to optimise the CMS (CMS Platforms 2019). 

Similar to WP, there is a substantial amount of help and support through online public 

supported handbooks and a community help portal where users can ask specific questions. 

The employment of Joomla is generally most suited to e-commerce and social networking 

websites, because it offers built-in functionalities to enable user-generated content such as 

membership sites and forums (Mening 2018). Joomla is similar to WordPress as being free 

to install with additional expenses related to extended features. However, as Joomla has a 

steeper learning curve there may be extra costs associated with hiring a developer (Mening 

2018).  

 Drupal 

Drupal’s first version emerged in 2001 making it the earliest CMS in this comparative 

(Mening 2018). It was developed by a Dutch University Student, Dries Buytaert, as a 

college project which grew into an open source CMS (Tomlinson 2010). Drupal is 

recognised as a technically advanced CMS, which is not suitable for beginners due to its 

challenging interface and steep learning curve (Hubble et al. 2011; Mening 2018). In order 

to develop a professional website on Drupal, a knowledge of HTML and PHP would be 

necessary. There is online support available due to its popularity (Patel et al. 2011), 

however considerable time and training would be needed to utilise Drupal to its full 

potential. It is the most customisable CMS compared to WP and Joomla, therefore making 

it more functional (Ray and Ramesh 2016). For this reason Drupal would be most suitable 

for large, custom, enterprise level websites (Mening 2018). The costs associated with 

Drupal installation and it’s extended features are similar to WP and Joomla, however as 

Drupal is the most technically advanced with the greatest learning curve, a developer would 

need to be hired which would increase the cost of the project significantly.  
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 Conclusion 

The comparative analysis of the three CMS revealed WP to be the most user friendly and 

appropriate for beginners. Therefore, presenting an achievable learning curve in the time 

frame of this project. As it is the most popular CMS, it also provides the widest online 

support amongst the three. Online forums are widely available to ask specific questions 

regarding the platform. Furthermore, as WP is the most straight forward CMS to work with, 

the ability to extend functionality with incorporation of plugins would be more attainable. 

Finally, the cost would solely involve installation, web hosting and domain name purchase, 

as hiring a web developer would be unnecessary. Therefore the web based DSA was 

developed on WordPress.   

2.5 Web Based Decision Support Technology  

In order to build an efficient, professional and practical web based DSA, research was 

undertaken in relation to user-centred design strategy and review of existing environmental 

and sustainability web aids. This step was essential to determine methods of presenting 

content rich information in a user-friendly, engaging manner and to identify the current 

knowledge gap in provision of online information.   

 User-Centred Design 

Usability is widely recognised as a heavily dependent factor of successful websites 

(Galletta et al. 2006; Fang and Holsapple 2007; Lee and Kozar 2012). The ISO 9241-11 

standards on human computer interaction refer to usability as ‘extent to which a system, 

product or service can be used by specified users to achieve specified goals with 

effectiveness, efficiency, and satisfaction in a specified context of use’ (ISO 2018). User 

centred design refers to the process of creating products with the end user in mind 

(O'Connor 2009). It is focused on the people, specifically their goals and needs. In order to 

engage users, content needs to be easy to find, easy to understand and accurate (Redish 

2012). A review of literature revealed several predominant categories of user centred 

design, accompanied by corresponding guidelines for creating user focused content 

(Hassan and Li 2005; Schmidt 2011; Lee and Kozar 2012; Redish 2012; Garett et al. 2016). 

These are outlined in Table 5.  
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Category Guidelines 

Screen 

Appearance 

 Non excessive use of colour for text  

 Sharp colour contrast between text and its background  

 Use of colour to differentiate between functional area with content display 

 Different text sizes to differentiate between titles, headings and text 

 Avoidance of background images in the content display area 

 Clear titles for each page 

 Clear headings, sub headings 

 Use of typography (e.g. bold font)  

 Skimming layout  

 Use passive and active space effectively  

 Avoid false bottoms (large white space or horizontal lines making users 

think they do not need to scroll beyond the fold)  

Accessibility  Compatible display for different screen times  

 Use of local search facility  

Navigation  List of key content on the main page 

 Accurate links 

 Use of sitemap 

 Menus that fit on screen  

 Menus placed at the top of a page horizontally or vertically at the left of 

a page elicit enhanced performance in users 

 Consistency of navigation  

 Use of text within links 

Media Use  Control feature for continuous media such as carousel  

 Avoidance of looping animation 

 Labelling all static media 

 Only use when relevant  

 Place active space around images  

Interactivity  Availability of features for users’ feedback about site such as email or 

online form 

 Availability of features for sharing views such as comments 

 Availability of entertainment features such as online games and puzzles 

Consistency  Consistent page layout for screen size, banners, menu bar 

 Consistent use of text font, size and colour 

 Consistent use of navigational aids so that links are all the same size and 

colour 

Content  Put the important information first ‘inverted pyramid’ 

 Relevant to the purpose of the website  

 Use of lists  

 Short paragraphs  

 Short sentences   

 Up to date information 

 Do not centre text, always left justification  

 Do not underline  
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 Background information of institution/owner of the site for authority and 

reliability 

 Option for printer friendly pages 

 Choices of language  

 Information warnings on file size for download  

 Clear distinction between internal and external links 

 Links to other relevant web sites 

Readability  Suitable language for all users  

 Write in a conversation like manner using ‘you’ and ‘we’  

 Grammatically correct  

 Appropriate amount of content on each page  

Table 5: Summary of guidelines associated with successful user-centred design (Hassan and Li 2005; 

Schmidt 2011; Lee and Kozar 2012; Redish 2012; Murano and Lomas 2015; Garett et al. 2016; 

Zulkafli et al. 2017; Chen 2018). 

Furthermore, it is important to note the minimum click rule in terms of navigation. Users 

need to be able to find desired information quickly otherwise they will look elsewhere. 

Studies have highlighted a positive correlation between the number of mouse clicks and 

the perception of difficulty by users (Thurow and Musica 2009; Macdorman et al. 2011; 

Jiménez Iglesias et al. 2018). In order to design and present content in an engaging manner, 

that promotes human computer interaction and reduces information overload, these 

guidelines were integrated into the design and construction phase of the web based DSA.  

 Review of Existing Environmental and Sustainability Web Aids  

In the last decade there has been a large increase in the number of web aids available to 

support communities and individuals transition to a more sustainable lifestyle. In order to 

determine what was necessary to build the decision support aid, a number of these tools 

were reviewed under the following assessment framework: 

1. Accessibility 

2. Usability 

3. Navigation 

4. Platform of Development  

5. Content 

The assessment framework was derived from the identified user-centred design guidelines 

in Section 2.5.1. The aim was to determine the range of tools already available and identify 

their functionality, quality and usefulness. A description of each is outlined in the 

subsequent sections with strengths and weaknesses highlighted. 



33 
 

 Community and Renewable Energy Scheme (CARES) Toolkit 

CARES Toolkit (Local Enegy Scotland 2019) was developed on a web based platform, by 

Local Energy Scotland, to aid community groups and rural businesses undertake local level 

renewable energy initiatives. The toolkit provides guidance to community groups in 

developing their renewable energy project, from initial concept to construction and 

operation. The toolkit comprises a vast amount of technical content, however developers 

have promoted usability by initially presenting a list of bullet points indicating how to 

manoeuvre the toolkit. Users are advised to download the accompanying handbook if they 

are not familiar with the toolkit. Content is categorised into five sections; technology 

options, business planning, setting up an organisation, project development and 

downloadable tools. Each category has several sub categories that comprise the modules of 

the toolkit, which are downloadable pdfs. The simplistic layout promotes ease of navigation 

and the modules maintain a consistent structure allowing users to develop familiar usage 

patterns. The technology options are segregated into several projects including local energy 

supply, wind, hydropower, solar pv, solar thermal, biomass, microgrid-private wire, 

electrical energy storage, heat pumps and innovative energy systems. Content is diverse in 

addressing community groups starting out and existing groups. Information consists of how 

to establish a community group, legal entities, sources of finance, securing a site, grid 

connection, construction process of renewable projects and overall maintenance. The 

platform is extremely accessible as all information is free to retrieve and download without 

registration or payment.  

Strengths: The CARES Toolkit is of great benefit to new and established community 

groups containing practical detailed information to get started, set up local energy projects 

and manage them post development. They have organised a content heavy tool into a 

structured easy to navigate website using a simplistic and consistent layout, where the 

information is completely free to access.  

Weaknesses: Information is aimed at Scottish communities and would therefore be less 

applicable to Irish communities. The tool is primarily pdf documents therefore greater 

interaction could be incorporated to ensure user engagement. Additionally, content is solely 

focused on energy projects.  
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 Community Energy Plus 

Community Energy Plus (Community Energy Plus 2019) is a social enterprise in Cornwall 

which provides information on energy efficiency. They developed the Community Energy 

Toolkit on a web based platform and it is accessible from their main website. Navigation 

consists of a primary menu, representing the main sections of the toolkit, and a secondary 

menu containing more detailed content relevant to the main sections. Content is based on 

three scenarios: reducing energy in the community; transforming energy use in community 

buildings and community renewable projects. The tool aims to provide individuals and 

community members with practical information on how to initially get a group together, 

organising a legal structure and maintenance of the established group. The second section 

focuses on the energy solutions and actions taken. While the third section presents funding 

sources relevant to those actions. Resources include links to external websites and 

downloadable pdfs. Overall, navigation is effortless due to the straight forward layout of 

the Homepage, incorporation of short paragraphs and use of headlines which aid 

scannability and readability. The entirety of information is freely available meaning 

accessibility is excellent. The tool itself is English based and aimed specifically at Devon 

and Cornwall community groups.  

Strengths: The Community Energy Toolkit promotes easy navigation and usability due to 

a simple layout, short concise paragraphs and user friendly language. The information is 

free to access. Their goals are achievable and cater to all levels of understanding from 

individuals wanting to get involved, to experienced community groups. 

Weaknesses: The Community Energy Toolkit is solely energy focused and does not 

address other aspects of sustainable development. Furthermore, it is site specific for users 

living in Devon and Cornwall in England.  

 Community Planning Toolkit  

The Community Planning Toolkit was developed by Community Places (Community 

Places 2012), a not for profit social enterprise based in Belfast which provides free, 

independent and professional advice on planning issues to individuals and community 

groups. The community and voluntary sector are the prime target audience however it is 

also intended for use by local authorities, elected representatives, statutory service 

providers and private sector interests. The toolkit is built on a web based platform and 

content is segregated into five dominant themes including, Community Planning, 
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Community Engagement, Working Together, Outcomes Approach and Achieving 

Alignment. Each theme has an associated pdf document containing the principal 

information, a list of short podcasts and a resources section comprising of external links to 

other online tools and useful articles. Information is freely available online promoting easy 

accessibility.  

Strengths: Community Planning Toolkit is extremely accessible with a straight forward 

user interface, brief explanations of each theme, short paragraphs, use of bullet points to 

split up text, varied media and categorisation of content contributing to excellent navigation 

and usability. The layout of each theme remains consistent to aid familiarity with users. 

The inclusion of a ‘How To’ section further contributes to ease of use by detailing how to 

manoeuvre the toolkit. The content has been informed through extensive research on real 

community groups making it very relevant and useful. 

Weaknesses: The toolkit would not be suitable for a community group starting out. 

Although the content is extremely useful, the reading level is very high and the work load 

is ambitious for beginners. There is also little mention of legal structures. Additionally, the 

text could be more interactive as the main content is found on pdf documents which are 

vastly text heavy.  

 Community Toolbox 

Community Toolbox was developed by Kansas Centre for Community Health and 

Development as a public service of the University of Kansas (Community Tool Box 2018). 

It is a web based platform of content rich information focused on learning skills, teaching 

others and taking action in organising community development. The target audience is any 

community or individual interested in sustainable action and change. Each webpage 

presents a similar web layout therefore promoting usage patterns and familiarity. 

Navigation is representative of a common website format, featuring a horizontal navigation 

bar located at the top of the webpage with additional interactive icons to access the main 

information. The primary content consists of 46 chapters and 16 related toolkits, online 

modules, community stories, social media to get in touch with other communities, training 

and a database of external resources.  

Strengths: The content is extremely useful and comprehensive in terms of addressing 

several aspects of forming a sustainable community. Training and online modules are an 
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asset for practical learning. Multiple access routes to retrieve information aids ease of 

navigation.  

Weaknesses: As the web aid has tackled sustainable community formation in a 

comprehensive manner, the webpages are content heavy resulting in information overload. 

Webpages maintain a consistent layout which is positive in allowing users to create usage 

patterns, however more interactive material is needed to engage users and keep them 

interested. Furthermore, content is of a high reading level acting as a disincentive for new 

community groups to utilise the web aid to its full potential.  

 CURB Tool – Climate Action for Urban Sustainability  

CURB is a data driven Excel based scenario planning tool aimed at cities to reduce 

environmental impacts (The World Bank 2016). It was developed by The World Bank in 

partnership with Bloomberg Philanthropies, AECOM Consulting and C40 Cities Climate 

Leadership Group. Integrated planning information is provided across six sectors: Private 

Building Energy, Municipal Building and Public Lighting, Electricity Generation, Solid 

Waste, Water and Wastewater and Transportation. There are six modules where users input 

information and generate results. These include the setup, inventory, context, actions, 

results and database. Local data is used to help cities evaluate low carbon actions that are 

city specific. The tool is aimed at city officials rather than the local community. It provides 

support to city officials in prioritising and planning cost effective ways to reduce carbon 

emissions through tailored analyses. It is freely available to download as an Excel file.   

Strengths: CURB is an extremely useful measuring tool for making decision based on 

generated genuine values and criteria. Ease of use is promoted by the accompanying 

training videos, user guide and technical support. 

Weaknesses: Accessibility is reduced by the necessity to register in order to download the 

link. Also users must ensure their device supports Excel. Furthermore, it is aimed at city 

officials rather than local level sustainable community groups. 

 The Wheel  

The Wheel are the national association of community and voluntary organisations, charities 

and social enterprises in Ireland (The Wheel 2019). Their website provides an abundance 

of information with the focus on charities and non-profit organisations. Advice and 

guidance is disseminated through training events, web pages, handbooks in the form of pdfs 

and links to external resources. Information relates to forming an organisation which 
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includes legal forms, funding, governance, management and promotion. The website is 

charity focused however there are several handbooks and two external websites aimed at 

sustainable community groups (Spark Change 2018; Sustainable Communities Toolkit 

2018). These include: 

1. Sustainable Communities: A Governance Resource Book for Small Community 

and Voluntary Organisations (pdf).  

2. Sustainable Communities Funding Handbook (pdf). 

3. Fundingpoint (part of the main Wheel website). 

4. Sustainable Communities Toolkit (website). 

5. Spark Change (website).  

6. The Governance code (pdf).  

 

Strengths: Irish specific information with a detailed approach to legal forms and 

application process for grants. There are multiple routes of accessing the same information. 

The content is extremely relevant and useful for sustainable community development in 

Ireland. The addition of organised training events for practical learning is an asset. The 

Sustainable Communities Toolkit website presents useful action ideas to get community 

groups brainstorming with straightforward navigation. 

Weaknesses: The website is charity focused and therefore hard to distinguish and locate 

sustainable community specific information. The content is of a high reading level and a 

lot of the sustainable community relevant information are on pdf documents therefore 

interactivity is limited. The website is membership focused with Fundingpoint only 

available to members and at a cost. The Sustainable Communities Toolkit website presents 

themes which are not representative of the content with a high reading level. Furthermore 

there is no introduction on how to get started as a community group, therefore limiting the 

target audience to existing sustainable communities. The main Wheel website navigation 

is complicated as it is difficult to locate information, and not all of their accompanying 

websites accommodate a search facility.  

 VOiCE – Visioning Outcomes in Community Engagement 

VOiCE was developed by the Scottish Community Development Centre to implement the 

National Standards for Community Engagement (VOiCE 2019). The primary purpose of 

VOiCE is to enable users to analyse, plan, monitor, evaluate and record community 
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engagement. Therefore, it is focused on the organisation of community engagement 

initiatives. The target audience are Scottish based individuals, organisations and 

partnerships. The content is organised in four sections: Analyse, Plan, Do and Review.  In 

order to access the platform users must create an account.  

Strengths: VOiCE would be very useful for an established community group who want to 

organise community engagement initiatives, as it provides a structured procedure to aid the 

overall process. 

Weaknesses: VOiCE is not aimed at local level beginners as it is exclusively community 

engagement relevant, therefore a group starting out would need more basic information 

prior to this stage of community development. Accessibility is restricted due to necessity 

to register and log in to access and it is only suitable for Scottish based users.  

 Conclusion 

While the aids described above have some similarities to the focus of this project, none 

satisfy the demand for the decision support necessary at the Irish local level. Table 6 

summarises the findings of the review focusing on the identified knowledge gap associated 

with each web based aid and how this research will bridge the gap.  

 

Web-based Aid Findings  Bridging the knowledge gap 

CARES Toolkit Solely energy focused with 

large pdf documents and 

site specific to Scotland.  

Broaden scope beyond energy, 

make Irish specific and use 

web tools to increase 

interactivity. 

Community Energy Plus  Solely energy focused and 

site specific to Devon, 

England. 

Broaden scope beyond energy 

and make Irish specific. 

Community Planning Toolkit Not suitable for beginners, 

does not address legal 

structures, pdf documents 

are text heavy and of a 

high reading level.  

Address communities starting 

out to ease users into technical 

information. Include legal 

content and ensure basic 

reading level. 

Community Toolbox Content heavy webpages 

with plain outline that 

promotes immediate 

information overload. Also 

American specific.  

Ensure content is written in a 

personal positive manner and 

broken up using short 

paragraphs and bullet points to 

aid scannability and usability. 

Include more interactive 

material such as expandable 

lists.  
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CURB Measuring tool aimed at 

city officials therefore less 

applicable at the local 

level.  

Focus on dissemination of 

information which is useful at 

the local level rather than 

numerical measurements. 

The Wheel  Large amount of useful 

information available but 

issues relating to clarity as 

it is difficult to locate 

sustainable community 

specific information. The 

sustainable community 

relevant content is 

available in pdf form 

which limits interactivity. 

Utilise the web platform to 

make information more 

interactive. Ensure a clear 

navigation process to accessing 

information. Emphasis the 

focus of sustainable 

communities ensuring users 

understand who the website is 

aimed at. 

VOiCE Not suitable for beginning 

groups as focused on 

planning and measuring 

community engagement. 

Scottish based web aid.  

Build an accessible web 

platform which does not need 

registration to download and 

incorporates all levels of 

understanding for Irish specific 

communities.  

Table 6: Summary of existing sustainability and environmental web aids with associated knowledge 

gap. 

There are several tools available in England and Scotland that can inspire the 

development of more Irish based aids. The majority of these tools would be useful for 

established community groups with few aimed at beginner level. Additionally, many of 

the tools have a measurement and energy focus therefore a gap exists for more 

information based aids.  
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3 Methodology  

The process of selecting the most appropriate research method, is predominantly based on 

the intention of the research objectives and the type of data needed (Yin 2009). Due to the 

broad scope of this study, a variety of techniques were adopted. Table 7 represents a 

research roadmap of objectives, tasks and methods used to carry out the entire project. 

Table 7 indicates the research tasks and methods chosen, based on the objectives. It is 

important to note that work was carried out by the author except when specified otherwise. 

Project Aim: To develop a decision support aid which facilitates progression of 

sustainable communities in Ireland through knowledge transfer  

Objective Task Method 

1. Investigate the barriers 

to progression of 

sustainable 

communities. 

 Review historical context 

of sustainable development 

and how it is understood by 

different sectors. 

 Determine the issues 

associated with sustainable 

communities and the 

barriers to success. 

 Literature Review 

2. Investigate current 

environmental and 

sustainability web aids. 

 Review current 

sustainability aids to 

determine the knowledge 

gap in the provision of 

online information. 

 Literature Review 

 Assessment 

3. Identify goals of the 

Decision Support Aid 

(DSA).  

 Outline the purpose and 

goals of the DSA based on 

the knowledge gap. 

 Based on combination of 

previous literature review 

and assessment 

4. Identify target audience.  Develop user profiles to 

ensure all levels of 

understanding are 

addressed. 

 User-centred Design 

5. Gather useful content.  Content influenced by 

literature review, 

evaluation of current 

sustainability tools and 

identification of target 

audience. 

 Based on combination of 

previous literature review 

and assessment 

6. Determine most 

appropriate platform for 

development of DSA. 

 Review Decision Support 

System (DSS) Technology 

to identify suitable 

platform. 

 Compare spreadsheet and 

web based DSA. 

 Critical Review 

 Literature Review 

 Comparative Analysis 
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 Consult with computer 

department in UL. 

 Compare Content 

Management Systems and 

HTML websites. 

7. Develop DSA.  Develop the DSA in four 

phases; plan, design, 

construct and evaluate.   

 Website Development 

Life Cycle  

 WordPress.com web 

development 

8. Evaluate DSA.  Evaluate DSA prototype 

with cooperating 

community for usability. 

 Evaluate DSA prototype 

with steering committee 

(EPA and An Taisce). 

 Prototyping 

 Evaluation  

9. Finalise DSA through 

modification.   

 Modification of DSA based 

on feedback. 

 Web hosting.  

 WordPress.org web 

development 

Table 7: Research Roadmap of methods adopted to achieve objectives. 

3.1 Development Process 

The research roadmap indicates the entirety of research conducted. For the purpose of this 

chapter, the focus is on the development process of the DSA which is represented as 

objectives 7, 8 and 9. Figure 3 presents the stages of the development process which are 

described in the subsequent sections. In order to achieve objectives 7, 8 and 9, the 

development process was informed by a combination of System Development Life Cycle 

and Prototyping. The System Development Life Cycle approach is a sequential process 

beginning with identifying the system objectives that is the needs of the end users (White 

and Raman 1999; Avison and Fitzgerald 2003). However, sole employment of the life cycle 

approach poses limitations due to the lack of practical end user involvement (Budde et al. 

1992). Therefore, a combined System Development Life Cycle and Prototyping approach 

was selected as the most suitable method because it provides a structured technique, 

therefore ensuring project consistency and completeness, with the importance of the end 

user highlighted. This hybrid combination is termed Web Development Life Cycle (French 

2011). For the purpose of this project the Web Development Life Cycle was tailored to 

include plan, design, construct, evaluate and modify. The methodology has been described 

below under these headings.  
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Figure 3: Development Process for creating the DSA.  
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 Plan 

The planning phase consisted of gathering information relating to sustainable communities 

in Ireland, existing environmental and sustainability web aids, DSA goals, target audience, 

content and practical platforms for development. It is important to note that objectives 1, 

2, 3, 4, 5 and 6 as listed in Table 7, each contributed to the planning phase. Research was 

achieved through a literature review, evaluation of existing sustainability tools and 

comparative analysis of DSA platforms.  

 Literature Review on Sustainable Communities  

A review of literature was undertaken at intervals throughout the project to create a solid 

theoretical base and a foundation for addressing the project aim. The review consisted of 

researching information from multiple sources including academic publications, websites, 

journal articles, conferences, books and workshops. In addition to building on work 

previously conducted in the Environmental Research Centre in the University of Limerick 

(Moles et al. 2006; Fitzgerald et al. 2012; O’Doherty et al. 2013; Byrne and O'Regan 2016; 

Byrne et al. 2017). The review of previous work contributed to the identification of multiple 

issues associated with progression of sustainable communities which influenced the content 

of the DSA.  

 Evaluation of Existing Sustainability Tools  

An evaluation of existing sustainability tools with online availability was made based on 

their accessibility, usability, navigation, platform of development and content. The review 

revealed that there was a distinct knowledge gap in the provision of information relating to 

the setting up of a sustainable community in Ireland. It was difficult to find information on 

legal obligations, funding sources and planning permission inclusive from the same source. 

Additionally, the dissemination of such tools is greater in other countries such as America, 

Scotland and England (Community Places 2012; Community Tool Box 2018; Community 

Energy Plus 2019; Local Enegy Scotland 2019) which suggested that they were of value to 

communities.  

 DSA Goals  

The overall purpose of the DSA was to disseminate information to the general public in 

order to aid progression of sustainable communities at the local level in Ireland. Through 

the literature review and evaluation of current environmental and sustainability aids, the 

principle goals of the DSA were identified: 
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 To provide basic information on what a sustainable community is and the benefits 

associated with sustainable living.  

 To provide step by step information on how to set up a sustainable community. 

 To provide detailed information on legal and financial matters in a simple user-

friendly manner that is easy to navigate.  

 To increase the awareness and knowledge of negative environmental impacts and 

how these can be mitigated at a local level.  

 To provide clear information relating to possible community action projects which 

users could undertake.  

 To provide Irish case studies of established sustainable community groups. 

 To provide a list of working links to useful external resources. 

 To evaluate the usability of the DSA with a cooperating community group. 

In order to achieve these aims the DSA needed to be: 

 Accessible  

 User-friendly 

 Accommodate text heavy content 

 Easy to navigate 

 Easily updated by non-technical personal 

 Target Audience  

Successful product design constantly promotes end-user focused design (Redish 2012; 

Courage 2015). Paying careful attention to users helps create a website that delivers useful 

and helpful information in a functional format (Karlins and Sahlin 2019). Developers must 

accommodate a wide range of user preferences and capabilities (Skov and Stage 2012).  In 

order to ensure all levels of understanding were accommodated three end user profiles were 

created (Redish 2012). Profiles are detailed descriptions of end users as individuals. User 

centred design suggests creating individual user profiles based on age, demographic, gender 

and personal interests from a pre-determined general target audience (Pruitt 2006; De 

Matos et al. 2013). The general target audience was any individual in Ireland, aged 18 or 

over, with an interest in becoming a member of a voluntary community with a focus on 

sustainable living. This was interpreted from a beginner, intermediate and advanced user 

perspective. The beginner user had no background in sustainable living and did not 

understand its importance in society. The objective was to increase awareness by 
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introducing the general concept of sustainability in an easy to understand manner and 

engage interest by providing a list of benefits associated with sustainable communities. The 

intermediate user was a keen environmentalist but did not understand how they could make 

an impact at the local level. Here the objective was to present how to set up a sustainable 

community and provide external links to useful resources. The advanced user was an 

existing member of a sustainable community group in Ireland that was struggling with 

further development due to legal and financial barriers. The objective was to identify and 

explain their legal options and funding sources in a comprehensive manner.  

 Content  

The content has been considered the most important element of any information specific 

platform (Dawson 2010; Redish 2012) therefore, content needs to be addressed prior to 

design and construction. The content of the DSA was influenced by the literature review 

conducted on barriers to progression of sustainable communities, review of existing 

environmental and sustainability web aids and feedback from the steering committee.  

The DSA builds on research previously conducted in the Environmental Research Centre 

in the University of Limerick (Byrne et al. 2017). The author found that individuals at the 

local level were driven by the desire to ‘do the right thing’ but saw legal obligations and 

lack of funding opportunities as a barrier to progression. Consequently, it was important 

that legal and financial information made up the primary content of the DSA. The 

multidisciplinary research team met bi-annually and maintained close contact through 

phone and email. The team included environmental consultants with expertise in finance, 

and a legal professional with a background in aiding sustainable communities. The 

information focused on appropriate legal structures for protecting community members, 

planning permission procedures for sustainable action projects and funding sources to aid 

development of community projects. The information gathered was content rich because 

there existed a wide variety of avenues community groups could take to gain legal status 

and obtain funding. Therefore, the DSA had to be capable of incorporating text heavy 

content.  

Additionally, there needed to be an introduction to sustainable communities to encourage 

engagement. The most common barriers to engagement are lack of awareness and 

understanding of the importance sustainable development plays in a local community 

therefore awareness raising was an integral part of the DSA. The steering committee 
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meetings provided recommendation of content for this part of the DSA. The full list of 

content consisted of an introduction to sustainable communities and their importance, the 

UN sustainable development goals, case studies, community projects, legal status, funding 

sources, planning permission, gaining recognition, useful resources, glossary and a DSA 

manual. Each section has been described in detail below.  

3.1.1.5.1 Introduction to Sustainable Communities 

In order to incorporate all levels of understanding there must be a lead up to the 

comprehensive content. As the DSA is targeted at a varied general public, there was a 

necessity to define sustainable communities and highlight the benefits associated with 

them, as well as the motivations for people getting involved in the first place. Therefore, 

the section titled ‘Get your Community Group Started’ was created.  

3.1.1.5.2 UN Sustainable Development Goals  

The United Nations Sustainable Development Goals are part of the 2030 Agenda for 

Sustainable Development (UN 2015b). The Steering Committee recommended that a list 

of the 17 goals should be included to highlight the connection between community scale 

actions and policy.  

3.1.1.5.3 Case Studies  

Middleton (2018) pointed out that the sharing of success stories is an effective method to 

engaging individuals and enhancing sustainable growth. Stories inspire, are personal, 

relatable, create emotion and demonstrate growth. Therefore, the use of case studies was 

an important element of the DSA, so as to encourage engagement and involvement.  

3.1.1.5.4 Community Projects  

If users want to make use of the primary legal and financial content, they need a plan of 

community action. Community groups will be unable to obtain funding without creating a 

governance structure and devising a detailed plan. A community needs to discuss what they 

wish to achieve and define their mission and goals (BSI 2011). The inclusion of community 

actions provided users with a starting point to brainstorm ideas and make decisions on what 

actions are right for them, prior to taking on legal obligations and funding.   

3.1.1.5.5 Legal Status  

Legal structures relevant to a community group include partnerships, limited companies 

and co-operatives. The legal professional provided information on these aspects in terms 

of a definition, general information, documentation required and the advantages and 
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disadvantages of each (Hanratty 2019c). The content was formatted appropriately to aid 

readability and community characteristics were defined for each. Additional information 

was included on charitable status and social enterprises (Hanratty 2019b). 

3.1.1.5.6 Funding Sources 

The environmental consultants provided information on funding sources in Ireland, specific 

to community group projects, as listed below (McGarrity and O'Toole 2019). 

1. Clann Credo 

2. Climate Action Fund 

3. Coillte 

4. Community Finance Ireland 

5. Donate as You Save Energy 

6. Dormant Account Funding 

7. Energy Agencies 

8. Energy Cooperatives 

9. International Fund for Ireland  

10. LEADER 

11. Local Agenda 21 

12. National Lottery 

13. REFIT 

14. Renewable Heat Incentive 

15. SEAI 

16. Social Entrepreneurs Ireland 

17. Social Innovation Fund 

18. SSE Airtricity Community Fund 

19. The Community Foundation for Ireland 

20. The Ireland Funds 

21. The Wheel 

22. Town and Village Renewal Scheme 

23. Triodas Bank 

24. Údarás na Gaeltachta 

http://sustainablecommunities.ie/climate-action-fund/
http://sustainablecommunities.ie/coillte-2/
http://sustainablecommunities.ie/community-finance-ireland/
http://sustainablecommunities.ie/donate-as-you-save-energy-dayse/
http://sustainablecommunities.ie/dormant-account-funding/
http://sustainablecommunities.ie/energy-agencies/
http://sustainablecommunities.ie/energy-cooperatives/
http://sustainablecommunities.ie/international-fund-for-ireland/
http://sustainablecommunities.ie/leader/
http://sustainablecommunities.ie/local-agenda-21/
http://sustainablecommunities.ie/national-lottery/
http://sustainablecommunities.ie/refit/
http://sustainablecommunities.ie/renewable-heat-incentive/
http://sustainablecommunities.ie/sustainable-energy-authority-ireland-seai/
http://sustainablecommunities.ie/social-entrepreneurs-ireland/
http://sustainablecommunities.ie/social-innovation-fund/
http://sustainablecommunities.ie/sse-airtricity-community-fund/
http://sustainablecommunities.ie/the-community-foundation-of-ireland/
http://sustainablecommunities.ie/the-ireland-funds/
http://sustainablecommunities.ie/the-wheel/
http://sustainablecommunities.ie/town-and-village-renewal-scheme/
http://sustainablecommunities.ie/triodas-bank/
http://sustainablecommunities.ie/udaras-na-gaeltachta/
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Each funding source was represented with an overview, case study, technical explanation, 

contact details and website links to the original source of information. Content was 

reviewed and reformatted appropriately.  

3.1.1.5.7 Planning Permission  

Planning permission was identified as a paramount element of the content from previous 

research carried out by the Environmental team in UL (Byrne and O'Regan 2016; Byrne et 

al. 2017). Planning permission is important when taking on community projects, especially 

energy related such as wind turbines or solar panels (McLaren Loring 2007; Scannell 2011; 

Byrne and O'Regan 2016). The legal professional provided information on how to 

determine if a community project needs planning permission, steps to obtaining planning 

permission and a list of exempted developments (Hanratty 2019a). Content was reviewed 

and formatted appropriately. 

3.1.1.5.8 Gaining Recognition  

Measuring progress is an important factor to maintaining interest and encouraging action 

at a local level (Ferenhof et al. 2014). The ZECOS Project acknowledged the significance 

of measurement and verification of GHG emissions as both an incentive to action, and also 

inspiration towards further engagement in experienced community groups (ZECOS 2015). 

Therefore, a section on gaining recognition was incorporated and aimed at advanced users 

with experience in sustainable community development. Content included a list of 

sustainable management standards and links to external measuring tools. 

3.1.1.5.9 Useful Resources 

The web based DSA does not intend to provide an exhaustive list of information but rather 

guide users. The inclusion of links to other resources was imperative as to provide a 

knowledge warehouse of resources situated in the one place. The list of useful resources 

includes a summary of links to external information sources, which have been used 

throughout the website.  

3.1.1.5.10 Glossary 

The glossary was an essential part of meeting user friendly requirements. It was important 

to include definitions for technical terminology to ensure all levels of understanding were 

catered to.  
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3.1.1.5.11 DSA Manual  

The DSA manual was a guide on how to navigate and use information on the web based 

DSA. The inclusion of navigation instructions was an imperative element to promoting ease 

of use. It was highlighted as a positive attribute throughout existing environmental and 

sustainability web aids. To ensure a general understanding the DSA manual was presented 

as the ‘Help’ section of the website.  

By addressing the description of content prior to construction it was easier to direct the 

design of the web based DSA for the subsequent section.  

 Critical Review of DSS Technology  

A critical review of DSS and development methods was undertaken through review of 

books and journal articles where an understanding of traditional DSS was gained. The 

review revealed that there are numerous issues associated with disseminating information 

to the wider public using a traditional DSS (Papathanasiou and Kenward 2014; Zulkafli et 

al. 2017). DSS technology is generally aimed at management level in a specific 

organisation, meaning the target audience is smaller than the intended target audience for 

this project’s development. When designing a DSS it is of the utmost importance to keep 

the end user in mind at all aspects of development (Díez and McIntosh 2009). Therefore, 

as the end user differs drastically alternative development methods were considered. 

Additionally, many of these DSSs dealt with what if scenarios and algorithms which were 

beyond the scope of the content used in this project. 

DSS may be developed on various platforms as long as they support data storage, data 

analysis, solution method development and graphical user interface (Dous et al. 2018). As 

the model component is unnecessary in relation to the content, options were explored which 

accommodated a user interface and a database element. In order to identify the most 

suitable platform for delivery of content, different types of decision support technology 

were researched based on their ability to fit the desired criteria of the DSA. Spreadsheet 

based and web based platforms were identified as alternatives to traditional DSS as they 

support accessibility, easily updated content and a modifiable database and user interface. 

 Comparative Analysis of Spreadsheet and Web Based DSA Platforms  

The rationale for selecting a web based platform followed the results of a comparative 

analysis of spreadsheet and web based platforms with additional consultation involving 

members of the electronic and computer engineering department in the University of 
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Limerick. Both methods provided a strong case for a web based platform. The platforms 

were compared on accessibility, user interface appearance, ability to accommodate text 

heavy content, navigation and how easily updated the platform was. 

 Comparative Analysis of CMS and Website from Scratch  

A comparative analysis was also carried out on methods to build the web based DSA. The 

primary options were a content management system or build the website from scratch using 

code and database connectivity with an online server. Methods were analysed based on 

learning curve (technical and design skills), appearance, maintenance, time and cost. 

Research revealed that incorporation of a CMS was optimal for the purpose of this project 

as it satisfied the DSA development requirements.    

 Design 

Design of the DSA involved structuring the content in an easy to navigate and methodical 

manner, identifying a memorable website name and tagline and creating a specific look and 

feel for the DSA. Research was conducted on how to design a user centred website with 

emphasis on user experience design. Additionally, information and knowledge were gained 

through attendance of relevant training courses such as ‘Writing for the Web’.  

 Information Architecture 

Information architecture refers to the structuring, categorising and organising of content in 

a logical easy to understand manner (Morville and Rosenfeld 2006). The structure of the 

DSA was determined once the content was created and reviewed for readability. Dawson 

(2010) suggested a simplified process of dealing with information architecture for the 

successful design of a website: 

1. Categorise content into grouped site sections. 

2. Produce a sitemap to represent the hierarchy and links between each grouped 

section.  

3. Create a wireframe to exemplify the sections of the landing page, pathway pages 

and information pages. 

This process was adopted to design a graphical representation of the DSA. The theoretical 

graphical represented design may change based on the practical implementation of the DSA 

in the construction phase.  
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3.1.2.1.1 Categorisation of Content 

To avoid information overload and simplify the process in which users navigate and locate 

information, content was categorised into sections. As discussed previously, the content 

consisted of an introduction to sustainable communities, the UN sustainable development 

goals, case studies, community projects, legal status, funding sources, planning permission, 

gaining recognition, useful resources, glossary and a DSA manual. The content was divided 

based on the target audience user profiles. The sections needed to accommodate the 

beginner, intermediate and advanced user. Introduction to sustainable communities, the UN 

Sustainable Development Goals and case studies were categorised as ‘First Things First’ 

because each area was most applicable to a beginner user.  Further work was undertaken to 

develop themes for community actions and funding sources in order to break up extensive 

information into smaller groups. Examination of targets as set out by the Irish 

Environmental Protection Agency (EPA) provided a guide to the range of topics to be 

included. The most recent EPA assessment report, ‘Ireland’s Environment 2016 – An 

Assessment’, focused on several areas including climate change, nature, inland and marine 

waters, waste, land and soil, transport and energy (EPA 2016). Additionally, literature 

highlights several overarching themes amongst transition movements and sustainable 

communities to be food, energy, water, transport, ecology and sustainable modes of 

production and consumption (Clark 2010; Markard et al. 2012; Feola and Nunes 2014). 

For this reason, six community themes were chosen to represent community actions at the 

local level and funding sources: Energy Efficiency, Food, Renewable Energy, Transport, 

Waste and Water. Legal status, planning permission, useful resources, gaining recognition 

and the DSA manual contained less content and were not applicable to the community 

themes therefore they remained as separate isolated sections. Within each section 

subcategories of content were created. In order to show users the main content at a glance, 

the primary sections were represented by the primary navigation menu of the website, while 

the sub categories were represented by the secondary drop down menus (Dick 2017). 

3.1.2.1.2 Sitemap and Decision Stages  

Layout models have been recognised as highly effective in allowing developers to create a 

visual representation of the website structure (Dawson 2010). This step promotes 

consistency of web pages which increases scannability and therefore readability. The 

content was text heavy with multiple layers of information, hence a hierarchical website 

layout was incorporated and graphically represented prior to development. This was 
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selected as the most suitable for disseminating specific information where the information 

becomes more detailed as the user works through the website (Lynch and Horton 2008). 

The sitemap begins with the Homepage and has branches connecting it to other pages, 

similar to a decision tree. Each branch represents a page that users can reach by clicking on 

an internal link. The sitemap also indicates the decision stages of the website. At first the 

user is provided with multiple options to choose from which appear on the primary menu. 

Once the user selects an option, they are either brought to the final information page or a 

pathway page. The pathway pages provide more options based on their initial decision. 

Each option is described briefly on the pathway page in order for the user to make an 

informed decision on which category they want to explore further. The destination pages 

display detailed information and links to retrieve further knowledge from external sources, 

therefore delivering another decision to the user on whether to explore the topic in more 

detail from the original source.  For the purpose of this project several sitemaps were 

created to signify the levels of content and the decision stages. Figure 4 displays the overall 

navigation process of the web based DSA with green signifying the landing page, blue 

signifying the primary navigation menu and decision stage one, and pink signifying the 

secondary menus and decision stage two. 

 

 



53 
 

 

Figure 4: Sitemap displaying the primary menu and secondary dropdown menus.  

Figure 5 indicates the navigation process of legal content with purple representing decision 

stage 3 and the pathway pages, and darker purple representing the destination pages 

containing detailed content. The user is provided with a brief description on the pathway 

pages of each legal structure in order for them to make an informed decision, while avoiding 

information overload. Figure 6 presents navigation for community project and funding 

sources content where the colours are represented in the same manner as Figures 2 and 3. 

Here the pathway pages are the community themes therefore they provide more content 

than the legal pathway pages. Community actions relevant to each theme are explained and 

a link to access funding sources associated with each is provided.   
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Figure 5: Sitemap indicating navigation and decision stages of legal status content. 

 

 

Figure 6: Sitemap indicating navigation and decision stages of community projects and funding sources 

content.  
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3.1.2.1.3 Wireframe  

Wireframing concentrates on the arrangement of visual elements displayed on the web 

page. It incorporates features such as logo, tagline, search box, primary/secondary menus, 

social links, news articles, media, header, footer and links to further content (Dawson 

2010). For the purpose of this project multi wireframes were created, as it was discussed 

with the research group and steering committee, that not all webpages would be identical.  

For example, the home page was different to the destination pages. Figures 7, 8 and 9 

present several options of Homepage design. Figure 6 was chosen because it abides by user 

focused design principles by allowing content to appear above the fold, incorporating a 

clear representative image and ensuring a stark contrast between letters and background 

colour to enhance readability.   

Figure 7: Wireframe option number one for Homepage design.  
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Figure 8: Wireframe option number two for Homepage.  

Figure 9: Wireframe option number three for Homepage.  
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Figure 10 displays the visual design of a generic destination page. Destination pages 

contain the largest amount of content therefore it was important to break up text using larger 

headings, short paragraphs, bullet points and strategically placed active white space. 

Pathway pages were outlined in the same format as destination pages to ensure a consistent 

layout, however content was less dense. 

Figure 10: Wireframe for Information/Destination pages. 

 Website Name  

The domain name of a website should be short, memorable, easy to spell and recognisable 

(Heng 2011; Whitson 2012). The website name must also be representative of the content 

it provides and avoid numbers, hyphens and complicated words (Benjamins 2019). The 

following domain names were considered:  

 SUDcommunities.ie 

 Besustainable.ie 

 Oursustainablefuture.ie 

 Localsustainability.ie 

 Sustainablecommunities.ie 
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 Supportingsustainablecommunities.ie 

 Simplysustainablecommunities.ie 

 Helpingsustainablecommunities.ie  

The use of .ie domain extension was considered essential as the information provided is 

specific to Irish communities. Through deliberation with the steering committee and 

research team, a consensus was reached that ‘sustainablecommunities.ie’ was the most 

appropriate domain name as it represented the purpose of the website, was clear, short and 

easy to remember.  

 Website Tagline  

A website tagline is a concise statement of the websites purpose, generally between 6-8 

words in length (Schwartz 2013). The following taglines were reviewed: 

• Simple sustainability at a local level 

• Learn to live sustainably 

• Creating sustainable communities from the ground up 

• Smart sustainable knowledge at a local level  

• Be informed, be inspired, be sustainable 

• Empowering communities to reshape their future 

• Platform of knowledge to support community sustainability  

It was determined that ‘Empowering communities to reshape their future’ was the most 

appropriate as it signalled a call to action, and highlighted that responsibility was with the 

local individual.  

 Construct 

The construction phase of the development process entailed selecting the most suitable 

content management system (CMS), obtaining relevant training on the chosen CMS, 

populating the web based DSA with content to create the prototype and reviewing the final 

form for spell checks, grammar and working links.  

 Selecting CMS 

WordPress, Joomla and Drupal were analysed based on learning curve, support, 

functionality and cost. The decision was guided by the DSA criteria. For the purpose of this 



59 
 

project, the CMS needed to be straight-forward to facilitate regular updating of content by 

the environmental team, accompanied by extensive help and support in the form of 

handbooks, online forums, tutorials and courses, contain extended features to accommodate 

the pre-determined design layout and low cost to remain within budget. Consequently, 

WordPress was chosen as the most appropriate CMS because it provides the greatest 

functionality with maximum ease of use. There are a wide variety of free pre-built templates 

and plugins to accommodate the design layout in addition to numerous help and support 

comprising of online courses for beginner and advanced users.  

 WordPress Training 

Information and knowledge were gained through an online course offered by Udemy 

entitled ‘WordPress for Beginners – A Complete Guide to WordPress’ which demonstrated 

the set-up of a WordPress.org website using 89 lectures. WordPress.org provides greater 

functionality than WordPress.com. While a WordPress.com website is easier to assemble 

and free conditional of the chosen plan, WordPress.org offers an added professional 

appearance, greater control over content and ability to track user numbers with google 

analytics (Jones and Farrington 2011). Subsequently, the prototype was developed on 

WordPress.com in order to ensure user input and steering committee evaluation prior to the 

final development. Furthermore, this allowed more time to consider web hosting, as 

WordPress.com could be made available to users online without payment of hosting. The 

final version was built on WordPress.org in order to create a professional end product with 

greater functionality.  

 Prototype  

Prototyping is considered an essential approach to constructing high quality websites 

(Nieveen 1999; Lim et al. 2008; Benyon 2010; Sieber et al. 2013). A prototype is an initial 

interactive model of a system design which partially represents the end product (Benyon 

2010). The rationale of prototyping is to evaluate the main design elements such as content, 

visuals, interactivity, functionality and media prior to implementation (Benyon 2010). For 

the purpose of this project a high fidelity prototype was developed as opposed to a low 

fidelity prototype. A high fidelity prototype is similar in functionality and design to the 

final product. It is created using software within the development environment of the final 

form and is therefore more advanced than low fidelity prototypes, which are generally 

constructed on paper (Benyon 2010). High fidelity prototypes are associated with increased 

validity of user feedback because they are similar in look and feel to the anticipated end 
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product, therefore evaluation is more detailed (Rosson and Carroll 2002). The prototype 

was developed using WordPress.com and set up online as www.sudtool.wordpress.com. 

The professional domain name chosen in the design stage was retained for the finalised 

version.  

 WordPress.com Themes 

WordPress.com offers one hundred free pre-built design templates called themes. These 

were explored based on adherence to the multi wireframes created in the design stage. The 

most relevant included Sela, Gateway, Twenty Thirteen and Twenty Seventeen. It was 

founded that Sela was the most suitable, as the home page incorporated imagery similar to 

the location on the wireframe ensuring content appeared above the fold, preventing the 

creation of a false bottom (Redish 2012). Additionally, it allowed for the greatest 

functionality in relation to colours, navigation menus and positioning of search bar.  

 Evaluate  

Evaluation took the form of a two-step approach. Firstly, the prototype was evaluated with 

two community groups in Ireland using an evaluation form. Secondly, it was reviewed by 

the project steering committee through an online demonstration presented by the 

researcher. Previous work in the field of evaluation and assessment of websites provided a 

basis for the assessment framework (Darejeh and Singh 2013; Garett et al. 2016). 

 Evaluation with Community Groups 

In order to examine the web based DSA, an evaluation form was sent to two existing 

communities accompanied by a link to the prototype DSA website. Each community was 

given a month to review the prototype. The evaluation form was designed with the aim of 

assessing the effectiveness of the DSA prototype for disseminating relevant content to the 

local level in an easy to understand manner. The DSA was reviewed based on ease of 

navigation, usefulness of content, language used, accessibility and whether the website was 

suitable for non-experienced and experienced community groups. The evaluation form 

consisted of four closed ended questions, three of which were rating scale questions, and 

one additional open ended question. Comment boxes were also provided.  

 Evaluation with Steering Committee  

The DSA prototype was reviewed at the final steering committee meeting on the 2nd 

October 2018. The Steering Committee consisted of two representatives from the EPA and 

http://www.sudtool.wordpress.com/
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one from An Taisce. Table 8 details their research backgrounds which make them suitable 

candidates to provide feedback on the sustainability focused web aid.  

Name  Job Title Research Background 

Dr. Dorothy Stewart Scientific Officer, Research 

Sustainability and Innovative 

Water Research Projects 

Management, EPA. 

 Sustainable urban town 

planning 

 Encouraging sustainability at 

local level through An Taisce 

Green Home programme 

Dr. Shane Colgan Senior Manager, Resource 

Efficiency Unit, EPA.  

 Food processes and 

environmental issues 

 Sustainable environment 

 Environment and health 

Dr. Damien Ó Tuama National Cycling 

Coordinator with Cyclists.ie 

(Irish Cycling Advocacy 

Network) and An Taisce 

(The National Trust for 

Ireland).  

 Sustainable transport 

 Cycling policy 

 Urban bike sharing 

 Mobility systems 

 Vice-President of the European 

Cyclists’ Federation 

Table 8: Summary of Steering Committee Members and their research backgrounds. 

The prototype was presented by the researcher and each web page was assessed 

individually through a demonstration. The assessment was based on appearance, 

functionality, navigation, scope of content, and usability.   

 Modification  

Several modifications were required based on response from the evaluation stage. The 

prototype was rebuilt on WordPress.org which allowed for the necessary modifications to 

be made. Further training of WordPress.org was carried out in order to incorporate greater 

functionality and a clear decision support element with a contiguous journey towards 

sustainability.  Additional revisions were made to the content, navigation and appearance 

and several of the information pages were rewritten.  

 Web Hosting 

Once the evaluation stage was complete it was possible to purchase web hosting. Several 

web hosting services were reviewed including Bluehost, Hostgator, Siteground and Hosting 

Ireland. Hosting Ireland was considered the most appropriate service to use because it 

provided the option to purchase a .ie domain name, along with hosting and WordPress 

installation. Additionally, there was comprehensive customer service with quick email 

response and website back up options.  
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4 Results  

This section presents the results obtained from the development process of the web based 

DSA. Results comprise prototype design, feedback evaluation of prototype, modifications 

based on evaluation and discussion of modifications and redesign with description of the 

resulting finalised web based DSA. Figure 11 summarises the steps involved in the Results 

Chapter. The subsequent sections are detailed in the same layout. Section 4.1 outlines the 

original prototype design including screenshots. The evaluation feedback is then presented 

in Section 4.2, followed by a summary of the modifications in Section 4.3. It is important 

to note that the modifications were based on the evaluation feedback provided by the 

communities and Steering Committee. The discussion of resulting modifications and final 

design are depicted in Section 4.4.  
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Figure 11: Steps involved in the Results Chapter. 

Discussion of Modifications and Redesign

Appearance Functionality Navigation
Scope of 
Content

Usability

Modifications (WordPress.org)

Modifcaitons - Summary of resulting modifications based on community and Steering 
Committee evaluation feedback

Evaluation of Prototype

Community Evaluation Results -
Community feedback on prototype 

Steering Committee Evaluation Results -
Steering Committee feedback on prorotype

Prototype Design (WordPress.com) 

Writing Content - How content was 
written and phrased in a user-friendly 

manner

Design Layout - How the web based DSA 
was presented including screenshots of 

priamary sections 
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4.1 Prototype Design 

Through a comparative analysis of content management systems as detailed in Section 

2.4.8, it was identified that WordPress was the most suitable platform for development of 

the DSA. For the purpose of the prototype, WordPress.com was utilised in order to allow 

for delivery of content at the local level without commitment of web hosting and purchasing 

of domain name prior to evaluation. Therefore, the prototype was less functional than the 

intended final form but suitable for evaluating content, accessibility and ease of navigation. 

Content was influenced by a literature review on sustainable communities, review of 

existing environmental and sustainability web aids, identification of DSA goals and 

research of target audience as outlined in Section 3.1.1, the plan stage. Content was 

structured using an information architecture technique suggested by Dawson (2010), which 

consisted of categorisation of content, assembly of sitemaps and design of wireframes as 

detailed in Section 3.1.2.1. A WordPress template, called Sela, was chosen based on the 

adherence of design elements to the projects predetermined layout. The content was 

reviewed for spelling, grammar and functioning links. The resulting prototype has been 

described below using image screenshots of the primary sections.  

 Writing Content  

Through review of literature, as detailed in Section 2.5.1, several guidelines to writing user 

centred content were identified, which were employed when writing and reviewing content 

for the website. Content was written in a user friendly, engaging manner, similar to a 

conversational tone (Redish 2012). The use of headings, short paragraphs, bullet points, 

lists and left justification of text, were incorporated to break up text and increase 

scannability (Hassan and Li 2005; Schmidt 2011; Lee and Kozar 2012; Garett et al. 2016). 

Contrasting colours for text and background were selected to ensure content was easy to 

read. Headings were typed in larger and bold font to guarantee distinction, while internal 

and external links were written in text format making them more readable. 

 Design Layout 

The design layout was developed in several stages beginning with categorisation of content, 

construction of sitemaps and establishment of wireframes as shown in Section 3.1.2.1. 

Extensive research of user interface design and consultations with several members of the 

Electronic and Computer Engineering and Computer Science and Information Systems 

departments in the University of Limerick, concluded that a hierarchy web layout was the 
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most suitable with integration of a horizontal navigational bar positioned at the top of the 

website, as shown in Figure 12 (Murano and Lomas 2015). This allowed for simplistic 

navigation with promotion of human-computer interaction and ease of use. Inclusion of 

imagery was perceived as a central asset to set the tone and feel of the website while 

increasing scannabilty (Redish 2012). The tagline ‘Empowering communities to reshape 

their future’ was linked to the Homepage image of a glass ball looking into a bright sunny 

future on a bicycle. The image also reflects the environmental aspect of the website with 

sustainable transport portrayed by the bicycle. A search facility was made available on the 

top right of each individual page to guarantee users could retrieve desired information 

quickly (Lee and Kozar 2012; Redish 2012; Garett et al. 2016). Green was chosen for the 

navigation menu colour and interactive links because of its connection with the 

environment and nature. Blue was used for the background colour because of its subtle 

association with trust and loyalty. It is one of the most popular colours in web design as 

seen on Facebook, PayPal and multiple online banking websites (Patel 2019). The 

categories of content identified from the design stage and developed in the construction 

phase of methodology, have been described below focusing on the resulting design layout.  

 Homepage 

The Homepage introduces users to the website, therefore influencing bounce rate 

significantly. Bounce rate refers to the percentage of users that navigate away from a 

website after only visiting the landing page (Vecchione et al. 2016).  Redish (2012) 

suggests several recommendations for an effective Homepage. The Homepage needs to 

convey the purpose of the website immediately by making it clear what the website has to 

offer through use of short descriptions, bullet points and links which allow users to start 

key tasks immediately. Additionally, it is imperative to avoid the creation of false bottoms 

by ensuring content is seen above the fold as to incentivise users to scroll down the page. 

For these reasons, the Homepage contained a short welcome paragraph outlining who the 

website was aimed at, the purpose of the website and a list of the main content with 

interactive links. A screenshot of the Homepage can be seen in Figure 12.  
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Figure 12: Screenshot of Homepage user interface. 
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 ‘First Things First’  

‘First Things First’ incorporated the awareness raising aspect of the web based DSA. It was 

aimed at beginner users and contained information pages on how to get started, the UN 

Sustainable Development Goals and Irish case studies. Information was sourced from the 

British Standards Institution’s Micro Guide for developing sustainable communities (BSI 

2011). The general appearance of information pages remained the same to stimulate 

consistency and allow users to develop usage patterns. However, in some cases, where 

information was dense, a table structure was incorporated to compartmentalise information 

and aid usability. Figure 13 displays the general appearance of information pages with ‘Get 

Your Community Group Started’, while Figure 14 reflects a table structure used to describe 

the case studies.  
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Figure 13: Screenshot of destination page ‘Get Your Community Group Started’.  
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Figure 14: Screenshot of destination page ‘Eco-Mattress Recycling’ case study. 
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  ‘Legal Status’ 

‘Legal Status’ covered an extensive amount of technical information relating to legal 

opportunities for community groups. Information was sourced from the research team’s 

legal professional (Hanratty 2019c). Content was reviewed and reformatted to optimise 

readability and comprehension by users. There was a brief introduction page added 

explaining the meaning of legal status in relation to community groups and the associated 

benefits. Users were then guided to a pathway page of legal structures as displayed in Figure 

15. Each legal structure was introduced using a brief description and list of applicable 

community characteristics, with the intention that users would make an informed decision 

on which legal structure suited their community best. Each item was interactive, therefore 

users could click on the description to access the final destination page containing the full 

comprehensive content. This approach abides to the hierarchical web layout outlined in 

Section 3.1.2.1. Initially users were provided with straight forward basic information which 

became more detailed as they worked through the website making decisions. Each 

destination page was laid out in the same manner with similar placement of headings to 

promote consistency and break up text. Headings included a general description, 

documentation required, types of members needed, advantages and disadvantages. An 

example of the ‘Limited Company’ destination page can be seen in Figure 16.  
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Figure 15: Screenshot of destination page ‘Legal Status’.  
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Figure 16: Screenshot of destination page ‘Limited Company’. 
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 ‘Community Projects’ 

In Section 3.1.1.5, during the ‘plan’ stage of methodology, it was determined that inclusion 

of community projects would be an asset to the DSA because it encourages groups to devise 

a plan of action which is necessary when applying for funding (BSI 2011). Furthermore, a 

greater understanding of sustainable communities is achieved by addressing different 

aspects of sustainable development. As detailed in Section 3.1.2.1.1, through a review of 

literature and relevant government documents six overarching themes were selected to 

categorise community projects; ‘Energy Efficiency’, ‘Food’, ‘Renewable Energy’, 

‘Transport’, ‘Waste’ and ‘Water’. Each theme was divided among three headings; Theme 

Name, Personal Action and Community Action. It was important to include personal 

actions as well as community actions to increase overall awareness from a homeowner’s 

perspective too. Additionally, personal actions could be used to initiate discussion at 

meetings. Links to external sources were available throughout the webpage allowing users 

the option to access further information from the original source.  Figure 17 indicates the 

layout of the ‘Food’ destination page. In order to support greater usability, the layout 

remained consistent for each theme using bullet points and numbered lists to describe the 

actions, and a general introduction highlighting their relevance in a sustainable community. 

Additionally, there was a link to access funding sources at the bottom of each webpage.  
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Figure 17: Screenshot of community project destination page ‘Food’.  
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 ‘Funding Sources’ 

The research team’s environmental consultants identified 24 funding sources which were 

valuable to local communities (McGarrity and O'Toole 2019). To promote ease of 

navigation, funding sources were segregated based on community projects. Users were 

guided to funding sources relevant to their specific goals and actions. ‘Funding Sources’ 

were accessible from the ‘Get Your Community Group Started’ webpage and the 

community project theme webpages. They also appeared as a tertiary menu from the 

navigation bar underneath community projects. Incorporation of multiple access routes was 

imperative to promoting functionality as information was easier to locate. Financial 

information was text heavy, therefore in order to reduce information overload, content was 

broken up into several sections (Chen 2018). These included; Overview, Categories, Case 

Studies, Technical Explanation and Contact and Website Details. The layout remained 

consistent for each funding source to promote the development of usage patterns through 

familiarity. Figure 18 presents the ‘Local Agenda 21’ destination page. 
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Figure 18: Screenshot of funding source destination page ‘Local Agenda 21’.  
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 ‘Planning Permission’ 

The legal professional provided information on how to determine if a community project 

needs planning permission, steps to obtaining planning permission and a list of exempted 

developments (Hanratty 2019a). These topics made up the three destination pages for 

‘Planning Permission’. Figure 19 shows an example of layout using ‘Does Your 

Community Project Need Planning Permission?’ as the example.  

Figure 19: Screenshot of planning permission destination page ‘Does Your Community Project Need 

Planning Permission?’. 

 ‘Gaining Recognition’ 

‘Gaining Recognition’ was aimed at advanced users with experience in community led 

actions. Content was sectioned into ‘Using Management Systems as a Voluntary 

Community Group’ and ‘Measuring Progress’. The research team gathered information on 

management systems applicable to voluntary community groups including, BS 8904:2011 

Guidance for Community Sustainable Development, ISO 37101 Sustainable Development 

https://sudtool.wordpress.com/bs-89042011-guidance-for-community-sustainable-development/
https://sudtool.wordpress.com/bs-89042011-guidance-for-community-sustainable-development/
https://sudtool.wordpress.com/iso-37101-sustainable-development-in-communities-management-system-for-sustainable-development/


78 
 

in Communities – Management system for sustainable development, ISO 14000 

Environmental Management Systems, ISO 50001 – Energy Management Systems, Eco 

Management and Audit Scheme, Covenant of Mayors, European Energy Award and 

Climate Alliance. Measuring progress consisted of two frameworks for measuring and 

reporting Greenhouse gas (GHG) emissions and one measuring tool. A summary of each 

was provided along with links to external sources for further information. Figure 20 

presents a screenshot of the ‘Using Management Systems as a Voluntary Community 

Group’ pathway page within the ‘Gaining Recognition’ category.  

Figure 20: Screenshot of Gaining Recognition pathway page ‘Using Management Systems as a 

Voluntary Community’. 

https://sudtool.wordpress.com/iso-37101-sustainable-development-in-communities-management-system-for-sustainable-development/
https://sudtool.wordpress.com/iso-14000-environmental-management-systems/
https://sudtool.wordpress.com/iso-14000-environmental-management-systems/
https://sudtool.wordpress.com/iso-50001-energy-management-systems/
https://sudtool.wordpress.com/eco-management-and-audit-scheme/
https://sudtool.wordpress.com/eco-management-and-audit-scheme/
https://sudtool.wordpress.com/covenant-of-mayors/
https://sudtool.wordpress.com/european-energy-award/
https://sudtool.wordpress.com/climate-alliance/
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 ‘Useful Resources’ 

A summary of the links provided within the website were included in a separate section 

named ‘Useful Resources’. These were direct links to external sources of information. 

Figure 21 displays a screenshot of the ‘Useful Resources’ webpage.  

Figure 21: Screenshot of ‘Useful Resources’ webpage. 
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 ‘Glossary’ 

‘Glossary’ consisted of a glossary defining terminology used in the website and a section 

on Frequently Asked Questions. Inclusion of these two sections were vital to ensuring all 

levels of understanding were catered for. The terminology was interactive within the 

website content, therefore if users were unsure of the meaning of a word they could 

simply click on the text and be brought to the ‘Glossary’. Figure 22 presents a screenshot 

of the ‘Glossary’. 

Figure 22: Screenshot of ‘Glossary’ webpage.  
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 ‘Help’ 

Inclusion of a ‘Help’ section was a critical element in supporting usability and ease of 

navigation. The ‘Help’ section was a manual on how to use the web based DSA. Figure 

23 displays a screenshot of the ‘Help’ webpage describing it as ‘How to Navigate the 

Website’.  

Figure 23: Screenshot of ‘How to Navigate the Website’ webpage.   
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4.2 Evaluation of Prototype  

Evaluation results were obtained from community groups and the Steering Committee 

which consisted of members from the EPA and An Taisce. Previous studies carried out in 

the same field of evaluation and assessment of websites, provided a basis for the assessment 

framework (Darejeh and Singh 2013; Garett et al. 2016). It was important to evaluate the 

website for usability, accessibility, functionality and practicality. Therefore, evaluation 

focused on ease of navigation, usefulness of content, language used and accessibility. 

Results have been presented in separate sections to exemplify individual feedback.  

 Community Evaluation Results  

An evaluation form was sent to two community groups accompanied by a link to the 

website. Each community group was given a month to assess the website and return the 

completed evaluation form. Table 9 details the questions asked.  

Question  Optional Answers  Type of Question 

In your opinion does this 

information tool: 

 Encourage community groups 

to take action. 

 Provide practical information 

on finance and legal issues. 

 Provide inspiration for newer 

community groups to take 

action through the case studies 

provided.  

 Provide inspiration for 

experienced community groups 

to take more ambitious action. 

 Other, please explain.  

Closed ended question. 

How easy is it to find 

information on the website? 

 Scale of 1 to 5 with 1 being 

difficult 5 being easy. 

Rating question. 

How useful is this 

information to a voluntary 

community? 

 Scale of 1 to 5 with 1 being 

difficult 5 being easy. 

Rating question. 

Is the language used clear 

and easy to understand?  

 Scale of 1 to 5 with 1 being 

difficult 5 being easy. 

Rating question. 

In what way could the 

information provided be 

improved? 

 Comment box.  Open ended question. 

Any other comments?  Comment box.  Open ended question. 

Table 9: Questions from evaluation form given to community groups.  
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There was a consensus among reviewers, that the website was an effective and useful tool 

with potential to aid implementation of sustainable community initiatives at the local level. 

Each community group agreed with the following statements:  

 Encourage community groups to take action; 

 Provides practical information on finance and legal issues;  

 Provides inspiration for newer community groups to take action through case 

studies; 

 Provides inspiration for experienced community groups to take more ambitious 

action.  

Additional comments included:  

 Sources of finance section excellent;  

 Case studies give a practical aid to understanding potential actions;  

 Fantastic resource for both new and existing community groups in learning about 

what’s possible, how to start and how to take further action.  

However, there were further comments in relation to ‘ambiguous’ language, particularly 

on the Homepage. Consequently, further work was conducted to ensure the language was 

more user friendly. Overall the feedback was positive regarding accessibility, relevance of 

content and website navigation. Additionally, one of the community groups suggested the 

expansion of content to include employment opportunities, training opportunities, public 

relations training, use of social media and conflict resolution. The evaluation findings were 

extremely useful in identifying practicality and effectiveness of content, in addition to 

highlighting the necessity to reformat and rephrase parts of the language used to enhance 

usability.  

 Steering Committee Evaluation Results  

Assessment of the web based DSA by the Steering Committee was carried out through a 

live demonstration. As detailed in Section 3.1.4.2, the Steering Committee consisted of two 

EPA members and one from An Taisce. Each member contributed unique expertise from 

their associated backgrounds in sustainable urban town planning, environment and health 

and sustainable transport. Members of the committee were asked about appearance, 

functionality, navigation, scope of content and usability. Results were retrieved by means 

of an open discussion. Table 10 presents the Steering Committee feedback.  
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Category Feedback 

Appearance Web based DSA resembles basic information sheets with all webpages reflecting 

similar layouts therefore need more variety between sections. 

Functionality Webpages provide relevant content, but little interaction therefore needs interactive 

material to engage users.  

Navigation Easy to navigate however needs further planning to emphasise decision support 

element. General categorisation of content was okay. 

Scope of 

Content 

Need to broaden scope of content to include more links to external resources, list of 

existing sustainable community groups, link to ‘The Wheel’ guidance documents, a 

greater emphasis on benefits of sustainable communities to encourage engagement 

and expansion of community projects beyond energy.  

Usability  Language used needs to be more approachable and user friendly especially in 

relation to the Homepage, First Things First, Food, Transport and Gaining 

Recognition sections. 

Table 10: Steering committee evaluation feedback from demonstration of prototype.  

Overall the Steering Committee were satisfied with the content in relation to practicality 

stating, ‘It is comprehensive in its content, and reflects what has clearly been a lot of effort.’ 

However, they felt navigation could be enhanced to emphasis the decision support element, 

‘It needs further planning and creativity though to bring it to the next level of being really 

about guiding decisions and/or offering some kind of logical/contiguous journey’. 

Additionally, they suggested usability could be improved on certain webpages by 

rephrasing language used to stress a more user-friendly engaging tone, and greater 

incorporation of short paragraphs and bullet points. The scope of content also required 

expansion including additional links to external sources, a list of existing sustainable 

community groups and a new community project theme to reduce the focus on energy. The 

evaluation was extremely productive in influencing establishment of the finalised web 

based DSA.   
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4.3 Modifications 

Modifications were carried out based on evaluation feedback from the community groups 

and Steering Committee. Further training was acquired in WordPress.org website 

development and user-experience design in order to accommodate a redesign of the 

prototype. Table 11 presents a summary of resulting modifications formulated to address 

concerns raised in the evaluation process.  

Category Community Group 

Feedback 

Resulting Modifications 

Usability Ambiguous language, 

grammatical errors and miss 

spellings. 

Revised wording of Homepage 

and introduction pages and 

rectified errors. 

Scope of Content  Very useful content. Existing content remained 

unchanged. 

Category Steering Committee 

Feedback 

Resulting Modifications  

Appearance Basic appearance with little 

emphasis on decision 

support. 

Redesign of DSA to 

incorporate more imagery, 

colours and varied presentation 

of content. Restructuring to 

include four distinct decision 

stages. 

Functionality  Simple layout with minor 

interactive elements. 

Incorporation of interactive 

lists, decision trees, decision 

guides and factsheets. 

Navigation Straight forward but needs 

greater incorporation of 

decision support.  

Created a new category titled 

‘Decisions….Decisions….’, 

which was made up of four 

decision stages that presented 

the primary legal and financial 

content.  

Scope of Content  Inadequate number of links 

to external sources of 

information. 

Additional links integrated 

where suitable. 

Too focused on energy as a 

community project. 

Biodiversity added to list of 

community projects.  

Greater emphasis needed on 

benefits of sustainable 

communities. 

Included list of benefits 

associated with getting 

involved.  
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Usability  ‘First Things First’ written in 

technical manner and not 

engaging enough. 

Rewrote content for ‘First 

Things First’ to instead include 

‘About Us’ and ‘What is a 

Sustainable Community and 

Why Should You Care?’. 

Homepage underdeveloped 

and does not mention 

decision support or guidance 

enough. 

Redesigned Homepage and 

rewrote welcome paragraph.  

‘Get started with Your 

Community Group’ section 

was too technical. 

Created a list of steps needed to 

form a sustainable community 

instead. 

Language too technical for 

Food, Transport and Gaining 

Recognition. 

Reviewed terminology used. 

Table 11: Summary of modifications carried out on web based DSA resulting from evaluation 

feedback. 

Building the finalised version on WordPress.org allowed for greater functionality to 

achieve the scale of redesign necessary in addressing evaluation feedback. Re-

categorisation of content and amendment of navigation was undertaken to create a new 

layout with revised content.  

4.4 Discussion of Modifications and Redesign  

The following sections discuss the full extent of modifications carried out relevant to each 

category addressed in the evaluation process. Table 11 summarises the modifications 

carried out. Through these modifications the web based DSA took on a whole new 

appearance. The redesign is depicted using image screenshots from the finalised 

WordPress.org version. The finalised version was called www.sustainablecommunities.ie 

as discussed in Section 3.1.2.2. 

 Appearance  

Feedback indicated appearance of the web based DSA was basic and lacked diversity. 

Furthermore, there was not enough emphasis on the decision support element. Therefore, 

the entire web based DSA was redesigned to create a more approachable, and engaging 
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look and feel. For appearance purposes the Homepage and ‘First Things First’ have been 

detailed below using screenshots to represent the new design.  

 Homepage 

Evaluation feedback suggested that the Homepage was too technical and not representative 

of a decision support website. Therefore, the entire Homepage was redesigned to 

encapsulate a more professional appearance, with clear indication of decision support 

content. Figure 24 presents the improved Homepage for the finalised version. Information 

was shortened and interactive buttons were included to diversify representation of content 

and encourage engagement. The primary content was accessible directly from the 

interactive boxes and navigation menu, therefore encouraging easy access through multiple 

routes of retrieving information (Redish 2012). This also allowed users to scan the primary 

content quickly, which is a crucial mechanism for presenting information on the web (Dick 

2017). The navigation menu remained at the top of the website as it was acknowledged to 

be the most beneficial positioning (Murano and Lomas 2015). Green was used as a 

recurring colour throughout for interactive links and navigation to subtly highlight the 

environmental aspect of the web based DSA. The overall appearance was enhanced using 

imagery and colour which was absent in the prototype.    
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Figure 24: Screenshot of sustainablecommunities.ie Homepage.  
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 ‘First Things First’ 

‘First Things First’ was reviewed to reduce technical terminology and further improve the 

conversational, positive tone of writing by incorporation of ‘we’ and ‘you’ in text (Redish 

2012). In doing so the original ‘Get Your Community Group Started’ web page was 

discarded and replaced with ‘About Us’ and ‘What is a Sustainable Community and Why 

Should You Care?’. ‘About Us’ delivered information on the purpose of the web based 

DSA and who it was aimed at. This section was made accessible through the ‘Find Out 

More’ interactive button, located below the welcome message on the Homepage, therefore 

prompting users to start here and gain an understanding of what the website had to offer. 

‘What is a Sustainable Community and Why Should You Care?’ was designed to encourage 

greater awareness raising. This was a fundamental concern addressed at the EPA meeting. 

It was crucial to explain the importance of getting involved at the local level to inspire 

motivation and action. Content comprised a short summary of the negative implications of 

climate change, a basic definition of sustainable communities and a list of benefits 

associated with setting up sustainable communities. Use of imagery was utilised to break 

up text heavy content and structure the overall web page appearance. Figures 25 and 26 

present screenshots of the ‘About Us’ destination page and ‘What is a Sustainable 

Community and Why Should you Care?’ destination page, highlighting the use of short 

paragraphs and imagery to enhance readability. It is important to note all web pages were 

redesigned in a similar manner to the Homepage and ‘First Things First’, with the aim of 

creating a more diverse and intriguing overall appearance. However, maintaining a 

simplistic layout remained a fundamental aspect of web page design as to avoid visual 

complexity (Chen 2018). Therefore, it was essential to attain the correct balance by 

incorporation of active and passive white space (Redish 2012). As a result of these 

modifications a distinguished, professional, yet simplistic appearance was achieved.  
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Figure 25: Screenshot of ‘About Us’ destination page. 
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Figure 26: Screenshot of ‘What is a Sustainable Community and Why Should You Care?’ destination 

page. 

 Functionality and Decision Support  

The original sections titled ‘Get Your Community Group Started’, ‘Community Projects’, 

‘Legal Status’ and ‘Funding Sources’, as detailed in Section 4.1.2, were re-categorised into 

four prominent decision stages focused on the end goal of establishing a sustainable 

community. The decision stages were numbered one to four and named ‘Setting up a 

Sustainable Community’, ‘What Community Actions are Right for Us?’, ‘How Do We 

Protect Our Members?’ and ‘Where Can We Get Funding?’. The sequence was chosen to 

outline a contiguous journey of decision making and address all levels of understanding, 

from new community groups to established ones. Each decision stage was represented in a 
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consistent layout with the same destination pages except ‘Setting up a Sustainable 

Community’. ‘Setting up a Sustainable Community’ was the overall introduction to 

sustainable communities, therefore destination pages consisted of ‘Steps to a Sustainable 

Community’, ‘UN SDGs’ and ‘Inspiring Case Studies’. Decision stage 2, 3 and 4 

demonstrated a uniform layout with destination pages consisting of a list of interactive steps 

to get started, a decision tree, a decision guide and fact sheets. Content was delivered in a 

variety of methods to enhance interaction and extend functionality. The decision stages 

were made accessible from multiple routes on the website including the Homepage, 

navigation menu and ‘How It Works’ webpage. The overall category was titled 

‘Decisions….Decisions….’ which appeared on the primary navigation menu with the 

decision stages represented as the secondary drop-down menu. Figure 27 presents the 

sitemap for the navigation process. The colours are representative of the content and mirror 

the colours used in the web based DSA. 

 

Figure 27: Sitemap indicating primary and secondary menu navigation of ‘Decisions….Decisions….’.  

The following sections demonstrate the enhancement of decision support material within 

the destination pages using ‘Decision Stage 2: What community actions are right for us?’ 

as an example. Figure 28 indicates the general layout of each decision stage pathway page, 

highlighting the use of interactive boxes and an animated progression bar to diversify 
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appearance and enhance user interaction. The progression bar indicates to users what phase 

of the decision stage journey they are in.  

 

 

Figure 28: Screenshot of ‘Decision Stage 2: ‘What community actions are right for us?’ pathway page.  
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Figure 29: Screenshot of ‘Steps Toward Community Action’ destination page. 

‘Steps Toward Community Action’ was introduced with a brief description of the 

importance of sustainable communities, followed by an interactive list of steps necessary 

in carrying out community action as shown in Figure 29. Users are prompted to continue 

to the decision tree and decision guide within the list of steps, and at the bottom of the page 

using navigation arrows.  
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Figure 30: Screenshot of ‘Community Action Decision Tree’.  



96 
 

The decision tree presents a layout of decision navigation. It highlights the possible routes 

a user could take to retrieve useful information relevant to their community goals. Green 

indicates the decision stages, while pink specifies the information pages with level of 

detailed content represented by the intensity of colour. As observed in Figure 30, the 

original hierarchy web layout used in the prototype version endured as it was the most 

efficient method for presenting content rich information. 

Figure 31: Screenshot of ‘Community Action Decision Guide’ pathway page.  

Abiding by the hierarchy web layout, the decision guide depicts examples of community 

actions based on common community objectives, in a brief and summarised format to 

provide users with basic information initially. This is essential to empowering users in 

making an informed decision. By presenting information in a waterfall format, information 
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complexity is reduced. Therefore, the decision guide acts as the pathway page. The decision 

guide is represented in Figure 31. 

Figure 32: Screenshot of ‘Community Action Fact Sheets’ pathway page. 

The Fact Sheets present the full comprehensive content. Figure 32 presents an example of 

the ‘Community Action Fact Sheets’ pathway page. In the finalised web based DSA the 

fact sheets are presented as interactive icons instead of interactive links which were used 

in the prototype. Evaluation of the prototype revealed that content was identified as 

practical therefore content remained unchanged on the destination pages. However, 

expandable links were integrated to break up appearance of text heavy content. This 

approach was utilised to present the legal and financial information as shown in Figure 33. 

Instead of displaying compressed content immediately, as was executed in the prototype, 
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see Section 4.1.2.3, the user is provided with a list of expandable links to aid scannability 

and discourage information overload.    

Figure 33: Screenshot of ‘Limited Company Fact Sheet’ destination page. 

Overall the incorporation of interactive material such as buttons, icons and expandable lists, 

promoted the extension of features beyond uniform information sheets by enhancing 

functionality and diversity. As a result of these modifications, functionality was 

significantly improved, and decision support material became the primary focus of the web 

based DSA.  

 Navigation  

Navigation was described as straight-forward but further planning was needed to emphasise 

decision support. Therefore, it was important to maintain the simplistic navigation present 

in the prototype by preserving the horizontal navigation menu with secondary and tertiary 
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dropdown menus. However, the amount of primary categories were reduced. As detailed 

in Section 4.1.2, the original primary categories present in the prototype included ‘First 

Things First’, ‘Legal Status’, ‘Community Projects’, ‘Funding Sources’, ‘Planning 

Permission’, ‘Gaining Recognition’, ‘Useful Resources’, ‘Glossary’ and ‘Help’. These 

extended into two lines for the navigation menu which added an unnecessary element of 

visual complexity. Therefore the categories were reduced to include ‘First Things First’, 

‘Decisions….Decisions….’, ‘Useful Resources’, ‘Gaining Recognition’, ‘Glossary and 

FAQs’ and ‘How it Works’. See Figure 34 for a comparison of the original prototype and 

the finalised DSA sustainablecommunities.ie. The number of primary categories were 

reduced by the inclusion of ‘Decisions….Decisions….’. ‘Decisions….Decisions….’ 

restructured the community projects, legal structures and funding sources thereby reducing 

the length of navigation menu and emphasising the decision support element of the website. 

The previous Section 4.4.2, on Functionality and Decision Support, details the 

incorporation of decision material through integration of this new category. The navigation 

progression is outlined in Figure 27. To further enhance the navigation process, navigation 

arrows were added to the bottom of each decision stage page, as to guide users to the 

succeeding section. This can be seen in Figures 29, 31 and 32. The decision stages were 

also colour co-ordinated throughout the DSA to assist usability. Furthermore, internal 

search facilities remained a key feature of each webpage. By using a combination of 

original techniques and modifications, enhancement of navigation was achieved for the 

finalised web based DSA. 
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Figure 34: Comparison of navigation on finalised web based DSA, sustainablecommunities.ie and 

prototype, sudtool.wordpress.com.  
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 Scope of Content 

Evaluation feedback recognised limitations within the scope of content. In order to 

overcome these limitations, the scope of content was expanded. Some recommendations 

were achievable such as incorporation of an existing list of environmental organisations, 

broadening of community themes and integration of ‘The Wheel’ documentation. 

However, community evaluation suggested inclusion of employment opportunities, 

training opportunities, public relations training and conflict resolution which were beyond 

the skills and expertise of this project. Additionally, there are other web based Irish sources, 

such as ‘The Wheel’, that provide information on training and organised events (Wheel 

2019). Work was carried out to recover a comprehensive list of environmental 

organisations which were added to the existing useful resources. Additional external links 

were incorporated into existing content where appropriate, including The Wheel’s pdf 

guidance documents on governance code and sustainable communities. The steering 

committee exhibited concern over the emphasis on energy within community projects, 

therefore ‘Biodiversity’ was integrated as a seventh theme. Biodiversity is an imperative 

aspect of local sustainability, therefore there existed a wide range of realistic community 

actions to promote. The primary focus was on encouraging biodiversity in the community 

by establishing open green space, planting native species, reducing pesticide use, erecting 

bird boxes and bug hotels, composting, conducting wildlife surveys and educating 

community members through organised events and talks. Figure 35 depicts the 

‘Biodiversity Fact Sheet’.  The inclusion of biodiversity added a crucial element of ecology 

which was overlooked in the prototype. Receiving feedback on the scope of content was 

essential to ensuring a broad range of practical, user relevant content was delivered and all 

aspects of sustainable development were addressed.  
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Figure 35: Screenshot of ‘Biodiversity’ factsheet.  

 Usability 

Efforts made to enhance usability have been discussed in Sections 4.4.1, 4.4.2 and 4.4.3. 

When modifying the web based DSA, user centred criteria was central to influencing 

organisation of content, location of imagery, positioning of text and integration of 

interactive material. Feedback also suggested usability could be improved in relation to 

written content. Although content was useful, it was also identified as text heavy, and in 

some cases too technical. Consequently, further research was conducted on user experience 

design and how to write engaging content for the web (Goldsborough 2012; West 2016). 
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Content was revised on the ‘Homepage’, ‘About Us’, ‘What is a Sustainable Community 

and Why Should You Care’, ‘Community Action Factsheets’ and ‘How It Works’. 

Community groups had highlighted specific errors regarding grammar and spelling which 

were rectified. Legal, financial and planning permission information made up the most 

technical and comprehensive content of the web based DSA. It was imperative that these 

sections remained unchanged and were presented in their exhaustive form as to guarantee 

accuracy of information. Instead the web hierarchy layout induced a waterfall schematic to 

aid usability. Information was initially presented with a brief introduction of technical 

content and the user decided whether to access more detailed content based on the 

information provided in the first instance. This was achieved through development of the 

‘Legal Structure Decision Guide’ and ‘Funding Sources Decision Guide’ as can be seen in 

Figures 36 and 37. The decision guides acted as the pathway pages and each section 

contained a direct link to their associated factsheet. Legal and financial destination 

webpages were renamed ‘Legal Structure Factsheets’ and ‘Funding Sources Factsheets’ to 

indicate the level of technical content associated with each. Figure 38 compares the 

previous prototype destination page design with the new sustainablecommunities.ie fact 

sheet design.   
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Figure 36: Screenshot of ‘Legal Structure Decision Guide’ pathway page.  
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Figure 37: Screenshot of ‘Funding Sources Decision Guide’ pathway page.  
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Figure 38: Comparison of ‘National Lottery’ destination page in original prototype and final website.   
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The comparison highlights the positive use of expandable links to break up heavy text and 

enhance interaction. This was essential to promotion of usability and reduction of visual 

complexity and information overload (Chen 2018). Overall usability was greatly enhanced 

by means of restructuring and revising content. Modifications made up an intrinsic part of 

this project. By obtaining user and expert input it was possible to refine and improve the 

final version based on the intended target audience requirements.  
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5 Discussion and Evaluation  

This research aimed to develop and provide an aid to facilitate local level action towards 

sustainable development. By adopting a tailored methodology, it was possible to identify 

barriers associated with community action and establish a process to overcome these 

obstacles through the construction of a web based Decision Support Aid (DSA). This 

chapter discusses the effectiveness of methodology used, efficiency and usability of the 

DSA and implications at the local level. 

5.1 Methods Used  

The primary goal of this research was to achieve a credible, reliable, and user friendly 

result, which would provide guidance and elicit knowledge transfer to enhance and support 

local level sustainable action. The application of a Decision Support Aid (DSA) was a 

means to accomplishing this. In order to develop a practical DSA, a theoretical driven 

tailored methodology was established based on the System Development Life Cycle 

approach and Prototyping (Budde et al. 1992; Avison and Fitzgerald 2003; French 2011).  

 

System Development Life Cycle is a traditional waterfall approach to design. Literature 

provided conflicting interpretations of the technique. The approach has been heavily 

criticised for neglecting usability criteria by not placing a strong emphasis on end user 

requirements (Ginige and Murugesan 2001; Avison and Fitzgerald 2003; O'Connor 2009). 

However, Wiegers (1999) praised the old-fashioned process, stating web projects can 

benefit from the application of traditional software approaches particularly when dealing 

with large web development projects and teams. The process provides a systematic 

structured method which is useful when undertaking large scale projects. Authors have 

made efforts in advancing the technique with White and Raman (1999) having highlighted 

the necessity to research user requirements in the planning phase to ensure relevance of 

content. While Budde et al. (1992) and (French 2011) suggested overcoming usability 

limitations by incorporation of prototyping. Therefore, a hybrid combination of System 

Development Life Cycle and Prototyping, referred to as the Web Development Life Cycle 

Approach, was adopted for the purpose of this research and tailored to entail plan, design, 

construct, evaluate and modify phases of development (French 2011).  

 

Overall the tailored methodology proved to be an effective process in creating an efficient 

web based decision support aid, which succeeded in achieving the original objective of 



109 
 

information dissemination at the local level. The design and evaluation phases were 

particularly beneficial. Web Development consistently suggested the utilisation of 

information architecture to graphically represent the design prior to tackling the technical 

interior (Jakovljevic et al. 2000; Morville and Rosenfeld 2006; Dawson 2010). This was 

found to be a constructive approach to categorising excessive content and aiding overall 

structure and navigation. Creation of sitemaps contributed to compartmentalisation of the 

process and ensured a clear methodical navigation structure. It also demonstrated 

usefulness in emphasising the necessity to start at the beginning with a straight forward 

introduction to the main intricate content (Shoup et al. 2015). Development of wireframes 

proved positive in clarifying the user interface features, and refining navigation. 

Furthermore, the process was extremely effective in prioritising usability by showcasing 

layouts without imagery and colour, thereby focusing solely on navigation placement, 

feature placement and pathways. The evaluation phase was critical to the process of 

development and signifies the importance of prototyping and end-user development 

techniques, as outlined in other studies. Prototyping was considered an essential approach 

to constructing high quality websites (Nieveen 1999; Lim et al. 2008; Benyon 2010; Sieber 

et al. 2013). This engagement process revealed several important areas which needed to be 

modified, including the look and feel of the DSA, transparency of content, functionality 

and overall usability. It was vital to gaining an understanding of end user perceptions and 

influencing the final development. Collecting evaluation feedback helped refine the final 

product, making it more likely that the end result would be a useful resource for the target 

audience.  

 

Although the methodology provided a systematic approach to developing a useful end 

product there were some limitations. User engagement could have been elicited in the 

planning stage, however this would have been more resource intensive as literature suggests 

the use of interviews and surveys (Shoup et al. 2015). The literature review on issues to 

progression of sustainable communities, delivered a strong case for the requirement of legal 

and financial information to compose the primary part of the content, therefore relevance 

of content was justified. However, when evaluating the prototype, the communities 

suggested expanding the scope of content to include more areas of sustainable community 

development. Furthermore, construction focused on the development of a high fidelity 

prototype due to its association with greater accuracy of evaluation feedback (Morville and 

Rosenfeld 2006). A high fidelity prototype is similar in functionality and design to the final 
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product. It is created using software within the development environment of the final form 

and is therefore more advanced than low fidelity prototypes, which are generally 

constructed on paper (Benyon 2010). However, the incorporation of a low fidelity 

prototype in the design stage may have proved beneficial to gaining user insight prior to 

building an interactive prototype. Low-fidelity prototypes were described by Sefelin et al. 

(2003) to be the visualization of design ideas at very early stages of the design process 

(Benyon 2010). Literature has argued the advantages and disadvantages of both (Sefelin et 

al. 2003; Morville and Rosenfeld 2006; Abad et al. 2018). Low fidelity saves time by 

assessing users opinions at an early stage of development, and is useful when there are 

several design ideas (Sefelin et al. 2003). However, there are issues associated with 

robustness of paper and genuine user feedback as the technique relies on users’ imagination 

to envision the product (Benyon 2010). Generally high fidelity prototypes were more 

popular because it is easier for users to understand how the system will operate, therefore 

more accurate user interface improvement and recommendations are obtained (Benyon 

2010; Zainuddin and Liu 2011). Incorporation of the two could be a solution to the debate.  

For example allowing users to evaluate the sitemaps and wireframes in the design stage. In 

this case, the modification stage may have been less time intensive as user input would 

have influenced development of the prototype, thereby insinuating less modifications 

would have been needed. However, engaging the target audience at each stage of the 

development process would have been too resource and time intensive exceeding the scope 

of this two-year master’s project. To maximise the time frame given, this research was built 

on previous work carried out in the Centre of Environmental Research (CER) in UL. Byrne 

et al. (2017) conducted one on one interviews with existing sustainable communities in 

Ireland. This research provided evidence and user input at the beginning of the project when 

defining the content to be included, therefore minimising the limitations associated with 

user involvement in the Web Development Life Cycle approach.  

 

To conclude, it was found that the tailored Web Development Life Cycle methodology did 

pose limitations regarding condensed user input, as stated in literature, and resulted in an 

intensive modification process.  However, the impact of these limitations was reduced by 

the inclusion of a literature review, including evidence based CER research, to identify the 

knowledge gap in provision of online information, and utilisation of a high fidelity 

prototype for evaluation. By adopting these techniques, the objectives of this project were 
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achieved allowing for the development of a content driven web based decision support aid 

with direct user input influence on finalised design. 

5.2 Decision Support Aid  

Review of literature highlighted the problems associated with uptake of sustainable actions 

at the local level to be lack of guidance in relation to legal obligations and funding sources 

(Walker 2008; Burch 2010; Feola and Nunes 2014; Byrne et al. 2017; Mosannenzadeh et 

al. 2017). There was an overall consensus that communities were not fully aware of the 

opportunities available to them due to limited dissemination of relevant information at the 

local level. Traditional environmental decision support technology was aimed at 

environmental scientists, planners, policy makers, local authorities and environmental 

managers (Culshaw et al. 2006; Matthies et al. 2007; Papathanasiou and Kenward 2014). 

Therefore a distinct opportunity existed to develop a simplified sustainable community 

focused decision support aid, aimed at the local level, to disseminate information with the 

aim of overcoming the barriers identified in the review of literature (Matthies et al. 2007; 

Papathanasiou and Kenward 2014; Byrne et al. 2017). Furthermore, review of existing 

environmental aids strengthened the case for the requirement of an accessible, user-friendly 

web based decision support aid, aimed at Irish communities, by accentuating the lack of 

online provision of information.  

 Evaluation Feedback  

While review of literature underlined the transparent gap for a local level decision support 

aid, further work was undertaken to evaluate how the aid would be used in practice, 

focusing on its relevance to the progression of Irish sustainable communities. Evaluation 

feedback provided an insight into the genuine uptake opportunity of the online DSA by 

sustainable communities in Ireland. The aim of the evaluation process was to assess the 

effectiveness of the DSA for disseminating relevant content to the local level in an easy to 

understand manner. 

 Effectiveness of Online DSA 

There was a general consensus among community groups that the DSA would be well 

received in the wider community, proving its effectiveness at the local level. Both 

community groups agreed that the DSA would ‘Encourage community groups to take 

action’ and ‘Provide inspiration for experienced community groups to take more ambitious 

action’. The feedback was positive, and insinuated that the dissemination of this 
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information would assist community groups in carrying out actions at the local level. One 

community group claimed it was ‘A fantastic resource for both new and existing 

community groups in learning about what’s possible, how to start and how to take further 

action’. In relation to practicality of content, feedback suggested that the information 

presented was useful and relevant. There were further comments including, ‘Sources of 

finance section excellent’ and ‘Case studies gives a practical aid to understanding potential 

actions’. Through the evaluation feedback it was concluded that the web based DSA did 

exhibit significance at the local level and possessed the potential to have positive 

implications in the wider community.  

 Accessibility and Usability of the Online DSA  

When designing a product intended for use by a broad target audience it is essential to 

ensure ease of use. Literature highlighted extensive characteristics of positive user-

interface design which were employed throughout the development process (Hassan and 

Li 2005; Lee and Kozar 2012; Redish 2012; Garett et al. 2016; Chen 2018). However, 

evaluation feedback suggested enhancements were needed regarding appearance, 

functionality, navigation, scope of content and usability. Modifications ensued to ensure 

each area of concern was addressed. Through the use of end-user input an accessible and 

user-friendly web based DSA was achieved.  

 Limitations of Evaluation  

Although the evaluation provided a positive indicator that the web based DSA would be 

well received within the wider community, there were a number of limitations which 

needed to be accounted for. The community groups used in this project were established 

sustainable communities, meaning they had a pre-existing knowledge and awareness of the 

information provided in the web based DSA. Therefore, it is difficult to interpret if a new 

community group or an individual with no environmental background, would benefit from 

the DSA in real time. Therefore, to assess the genuine potential of the web based DSA a 

wider focus group is needed.  

Secondly, it would have been beneficial to gain user insight at an earlier stage in the project 

development process, both for user design purpose and clarification of content. Feedback 

suggested the content was practical and useful but indicted a broader scope was desirable. 

However, simplifying the complex activity of forming a sustainable community into 

manageable decision stages was a challenging task in the timeframe of this research 
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masters. Therefore, attention was focused on the key areas highlighted in the literature 

review, and previous work conducted in CER, in order to ensure accuracy of information 

and dissemination in an accessible user-friendly manner. Consequently, in order to meet 

the full requirements of suggestions posed by the community groups, greater time and 

resources would need to be employed.  

Finally information presented in the web based DSA is dynamic, meaning it is constantly 

changing. The environmental and sustainability sector is continuously growing as the threat 

of climate change becomes more prevalent. Therefore, the evaluation process proved 

success of the DSA at that current moment in time when information was up to date and 

relevant. However, if the DSA is not maintained and updated on a regular basis links will 

expire and information could become obsolete.  

5.3 Implications of the Online DSA at the Local Level  

This research has several implications for the local level. The importance of community 

led sustainable action cannot be overlooked in the global challenge to mitigate climate 

change. While top down policy has begun to address the significance of societal change, 

measures need to be taken to aid bottom up initiatives. The fact that other countries, such 

as England and Scotland, can produce multiple resources to disseminate and steer local 

level sustainability actions, is an influential indicator that the practical application of 

supporting sustainable communities through knowledge transfer is possible, and reason 

enough for Ireland to follow by example. The primary output of this research was a web 

based DSA, which breaks down the complex task of forming a sustainable community into 

manageable decision stages. Through the dissemination of technical, legal and financial 

information, sourced from professionals, the web based DSA acts as an enabler to local 

level sustainable action, helping to promote the wider uptake of sustainable communities 

in Ireland.  
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6 Evaluation of Research Findings 

The potential application of the web based DSA to the local level sustainable community 

sector in Ireland, was demonstrated successfully, therefore achieving the original aim of 

this project. This was accomplished through completion of the objectives detailed at the 

commencement of this study. Through a combination of literature reviews and critical 

reviews, the barriers to sustainable community progression were identified. Extensive 

research conducted in relation to decision support technology revealed a gap for the 

development of an accessible sustainability focused decision support aid, aimed at the local 

level. A number of comparative analyses were carried out to determine the most appropriate 

platform for development of an accessible, user friendly and easily updated decision 

support aid. Consequently, a web based DSA was selected as the delivery mechanism and 

WordPress was chosen as the development platform. The web based DSA was built by 

adopting a tailored Web Development Life Cycle approach, which entailed the employment 

of user-design criteria, evaluation to ensure user-input, and a modification process. The end 

result was an accessible, user-friendly, web based DSA, which supported the progression 

of sustainable communities at the local level through knowledge transfer, as of 2018. In 

achieving the primary aim of this project there were certain factors which contributed to 

the success and others which acted as limitations.  

6.1 Success Factors 

The success factors were comprised of the multi-disciplinary research team, consultation 

with technology experts in UL, evaluation with the community groups, the multi-sectoral 

Steering Committee, the dynamic WordPress platform, dissemination of work through 

social media and conference presentations and existence of similar web aids in other 

countries.  

 Research Team   

The research team was comprised of a multi-disciplinary group of individuals with a broad 

set of skills and knowledge. The internal academic team consisted of Dr. Bernadette 

O’Regan, Prof. Richard Moles, Rosemary Byrne and myself. Their expertise and 

experience in sustainable development practices, environmental policy, settlement 

sustainability and Irish rural and urban communities was vital to the success of this project 

(O'Regan et al. 2002; Moles et al. 2006; O’Doherty et al. 2013; Byrne et al. 2017). Through 

previous research undertaken it was possible to determine the major barriers associated 
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with progression of sustainable action at the local level (Byrne and O’regan 2014; Byrne 

and O'Regan 2016; Byrne et al. 2017). This provided evidence based research that legal, 

financial and technical matters were primary obstacles to the success of Irish local level 

action. As the primary content of the DSA was legal and financial information it was 

essential to elicit the help of legal and financial professionals. Legal and financial 

information should be crafted by individuals with experience in those sectors as to ensure 

accuracy of information provision. The legal professional also created a disclaimer which 

advised users to seek external help from a chartered accountant and solicitor prior to 

making any final decisions. By working with legal and financial professionals, it was 

possible to disseminate accurate and practical information to the wider public, from a 

reliable source.  

Research Team  Members  Knowledge and Expertise 

Internal – UL  Dr. Bernadette O’Regan  

Prof. Richard Moles 

Rosemary Byrne 

Anne Bennett  

Sustainable development 

practices, environmental 

policy, settlement 

sustainability, Irish 

communities, environmental 

management, biodiversity, 

sustainable resources 

management and 

environmental science.  

External –  Legal Consultant Dermot Hanratty Masters of Law and 

background in dealing with 

sustainable communities.  

External –Managing Director 

of Captured Carbon and 

Renewables Manager 

(financial professionals) 

Duncan O’Toole 

Mark McGarrity 

Environment, sustainable 

development, economics, 

carbon standards, trading 

systems, GHG management 

and biomass. 

Steering Committee – EPA 

and An Taisce 

Dr. Dorothy Stewart 

Dr. Shane Colgan 

Dr. Damien  Ó Tuama  

Local sustainability, 

sustainable urban town 

planning, sustainable 

environment, health, cycling 

policy and sustainable 

transport.  

Ifas   Access to EU wide 

information on sustainable 

communities. 

Table 12: Summary of research team members and their associated knowledge and expertise. 

 Consultation with Computer Department in UL 

The Department of Electronic and Computer Engineering, and the Department of Computer 

Science and Information Systems, were a major asset to the project. Informal discussions 

and consultations, with several members of the departments, helped clarify decisions 
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regarding methods used for developing the DSA. This contributed to the success of the 

incorporated methodology and user-friendly design.  

 Evaluation with Community Groups 

The involvement of existing sustainable community groups in Ireland, was essential to 

gaining an understanding of the possible implications which the DSA could pose in the 

wider community. While literature highlighted the transparent necessity for a local level 

sustainability decision support aid, interaction with real sustainable communities was 

necessary to assert the DSA’s potential. The evaluation process provided genuine end user 

feedback, which helped refine the final product and further enhance the ability of 

sustainablecommunities.ie to act as an enabler to local level sustainable action.  

 Steering Committee 

The multi-disciplinary and multi-sectoral Steering Committee was particularly important 

to the operation of this project. Bi-annual meetings ensured the DSA was consistently 

reviewed throughout the development process. Members from the EPA and An Taisce, with 

experience in sustainable communities, sustainable urban town planning, environment and 

health and sustainable transport, provided a critical perspective which highlighted the 

necessity to target individuals who do not understand the concept of sustainability, in order 

to increase overall awareness. As well as, assisting existing community groups with more 

complex issues. Furthermore, observations recorded in the evaluation process facilitated 

enhancement of the DSA through increased usability, functionality, redesign of appearance 

and expansion of content.  

 WordPress Platform 

In the search to discover a web based delivery mechanism, which satisfied the DSA goals, 

WordPress was selected as the most suitable platform. The platform needed to be straight-

forward to facilitate regular updating of content by the environmental team, accompanied 

by extensive help and support opportunities in the form of handbooks, online forums, 

tutorials and courses, contain extended features to accommodate the pre-determined design 

layout and low cost to remain within budget. Consequently, WordPress was selected due 

to the ability to facilitate efficient straight forward website development, in conjunction 

with customisation and suitable functionality. WordPress provided a dynamic platform, 

which satisfied the DSA goals making it possible to put drawn out concepts into action for 
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prototyping purposes, extend functionalities to satisfy the modification process and refine 

the end product. 

 Dissemination  

Dissemination of research was imperative to engaging the general public and promoting 

existence of the web based DSA. Social media and environmentally focused national 

conferences, were seen as an ideal platform to communicate progress of the project. Twitter 

encouraged interest from Irish energy agencies and sustainability researchers. While 

conference participation, facilitated awareness raising of the web aid to existing Irish 

community initiatives. 

 Existence of Similar Web Aids in Other Countries  

A review of existing sustainability and environmental web aids presented a clear indication 

of the lack of online provision of information at the Irish local level. While England and 

Scotland exhibited multiple resources aimed at community groups, Ireland had one general 

website aimed predominantly at charity organisations. The efforts made in England and 

Scotland were used as models of what could be achieved in this research.  

6.2 Limiting Factors  

The limiting factors refer to areas of the project which could be improved. They generate 

expansion of work through future research opportunities. Limitations revolve around the 

dynamic content, restricted evaluation group, and time constraint.  

 Dynamic Content 

Funding sources made up a critical element of content within the web based DSA. The 

nature of this content, requires regular updating to ensure details of application forms are 

renewed and none of the existing sources have become obsolete. This presents a challenge 

when maintaining the DSA in the future. However, this limitation could be counteracted 

by the creation of a maintenance plan, which would elect a member of the Centre of 

Environmental Research the responsibility of reviewing and updating the website every 

two weeks. 

 Evaluation Group 

The evaluation process only involved a limited number of existing community groups. 

Restrictions lie in the ability to locate newly formed community groups or interested 

individuals. If it were possible to target these groups the DSA could be assessed formally 
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for effectiveness. However, more time would also need to be allocated to obtain realistic 

outcomes.   

 Time Constraint  

Simplifying the complex process of sustainable community development into a journey of 

decision stages was a challenging task within the time limits of this research. Therefore, it 

was essential to focus on key aspects of community sustainability. The emphasis was on 

dissemination of technical content to overcome information provision barriers, rather than 

psychological factors such as conflicts of interest and behaviour change. If more time was 

provided there could be opportunity to explore those areas further, however professional 

help would also need to be sourced to ensure provision of accurate information.  

6.3 Future Work  

This research was unique in that it presented an accessible and user-friendly end product, 

which possesses the potential to act as an enabler to local level sustainable action in Ireland. 

However, further research needs to be conducted to formally evaluate the web based DSA’s 

effectiveness. Future work could entail an evaluation and trialling process. As noted in 

Section 6.2.3, the evaluation could be designed to target new sustainable community 

groups, and individuals with little or no background knowledge in environmental and 

sustainability matters. In order to capture relevant outcomes and assess the progression of 

a new community group, a year long trial period would need to be employed. 

Questionnaires would need to be distributed at the beginning and end of the trialling 

process, to determine sustainable development awareness, attitude and beliefs towards 

climate change and sustainable community formation progress. In analysing these 

outcomes, direct evidence would be established to verify the genuine impact and facilitation 

capability of the web based DSA, in a wider context beyond existing community groups.  
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6.4 Conclusion  

There is a distinct need for action to be taken if Ireland is to meet future EU 2030 and 2050 

emission reduction targets. Previous studies have proven the power of local level bottom 

up initiatives in reducing GHG emissions, and contributing to mitigation of climate change. 

However, improving local level sustainability is a major challenge facing Irish society. 

Literature highlights the barriers associated with uptake of sustainable initiatives at the 

local level, though few studies have focused on how to overcome these barriers.  

This research was unique in that it presented an innovative approach to facilitate local level 

sustainable action, in Irish communities, through the development of an accessible, user 

friendly web based decision support aid. This research has proved novelty in a number of 

ways: 

 The utilisation of a multidisciplinary team allowed for the broad scope of 

sustainable community action to be broken down into several manageable decision 

stages. The internal academic team provided vital evidence based research that 

sustainable community action was being inhibited due to the lack of provision of 

information at the local level, in particular technical, legal and financial related 

content. The external legal and financial professionals supplied accurate, detailed 

content allowing technical expert derived information to be disseminated at the 

local level. 

 

 The deployment of a web platform ensured expert derived content could be 

accessed nationwide, free of charge, allowing all members of the community equal 

opportunity to benefit from it.  

 

 The development process of the web based DSA, entailing plan, design, construct, 

evaluate and modify, was reviewed on a regular basis by the internal academic 

research team, external legal and financial professionals and the Steering 

Committee. Therefore, the process of building the DSA was strengthened by the 

involvement of expert input at each stage of development.  

 

 When compared to previous work carried out in Ireland, with the same intention of 

provision of information at the local level, this web based DSA is unique in that it 
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provides an element of interactivity. Previous work focused on the dissemination of 

pdf documentation and a broader scope involving charity organisations. This work 

concentrates on sustainable community progression only, and provides an 

interactive web platform to obtain information, therefore promoting greater 

engagement and usability.  

 

 Incorporation of a CMS website allowed for the integration of dynamic material 

and an easy to manage platform. Utilisation of external sources provided a 

knowledge warehouse of information, and ensured part of this dynamic material 

would remain updated, based on the external links. Furthermore, employment of a 

CMS meant the research team could easily access the database and update written 

content on a regular basis.  

 

 The web based DSA was reviewed and tested by specialists of sustainable 

development from the EPA and An Taisce. By obtaining essential expert input, the 

DSA was refined, enhanced and distinguished, through iterative improvements 

based on their feedback.  

 

 The DSA was reviewed and tested by genuine Irish community members. End-user 

input was critical to clarifying relevance of content, and enhancing the final version, 

to ensure it would be utilised by the intended target audience. Evaluation with 

community members provided validation that the web based DSA did possess the 

potential to deliver positive implications at the wider community level, therefore 

acting as an enabler to local level action.  

 

 The methodology used integrated a plan, do, check, act regime, whereby the web 

based DSA was planned, designed, constructed, evaluated and modified based on 

evaluation feedback. By abiding to the original schematic, improvement of the end 

product was achieved through expert and user feedback, which was then acted on 

through modifications. If further research was to be carried out the same structure 

of development would ensue, and the web based DSA could undergo continuous 

improvement through evaluation.   
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 Finally, previous studies emphasised the transparent opportunity for the 

implementation of environmental DSS aimed at local level stakeholders, therefore 

a gap existed for the development of an accessible decision aid. This research has 

contributed to that knowledge gap by providing an innovative, accessible and user-

friendly web based DSA, which disseminates practical information to aid the 

progression of local level action in Ireland.  

In 2015, the Energy White Paper ‘Ireland’s Transition to a Low Carbon Energy Future’, 

highlighted the importance of ‘citizens and communities’, by emphasising the significant 

role they will play in achieving Ireland’s low carbon transition. In order to incentivise 

genuine local level community action, more support is needed to empower citizens and 

communities with the right information to elicit change. This research possesses the 

potential to act as an enabler to local level sustainable action in Ireland. Through 

dissemination of relevant and practical technical, legal and financial information, users will 

be empowered to take action, and incentivise change, moving from passive consumers to 

active consumers.  
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