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ABSTRACT 
 

With the increasing importance given to sustainable development nowadays, countries 

around the world are shifting their focus and efforts to changing the previous 

unsustainable growth framework that has been ineffective. Therefore, Qatar, following in  

the footsteps of the rest of the world, decided to introduce a sustainability plan to ensure 

the population’s prosperity through its Qatar National Vision 2030 (QNV 2030). 

However, little is known about how Qatar organisations are responding to this 

encouragement. The aim of this research is to investigate how Qatar public sector 

organisations are embedding smart and sustainable strategies in order to achieve the QNV 

2030. Given the relatively new and unexplored nature of the research problem, a 

qualitative research method was adopted to collect and analyse data. Semi-structured 

interviews with 56 professionals were used to collect data which was then analysed using 

content analysis for inference and conclusion.  

 

The study concluded that smart and sustainable issues are complex, dynamic, and 

multifaceted. A complex mix of government, economic, social and environmental forces 

drives Qatar organisations to implement smart and sustainable strategies. Overall, the 

outlook for improved sustainable strategies efforts from the state of Qatar looks quite 

promising at present. Qatar organisations face significant challenges in taking the first 

steps towards implementing smart and sustainable strategies. To improve smart and 

sustainable performance, therefore, leaders have to recognise and better understand the 

concept of smart development and sustainability. The current study results suggest that, 

to meet the goals of the QNV2030, the implementation of healthcare strategies is still 

evolving in the State of Qatar. Therefore, there is a need to re-examine the National 

Health Strategy to Qatar’s health challenges, aligned to a global shift in thinking towards 

population health and smarter and more integrated care. The scarcity of knowledge and 

expertise associated with sustainable strategies is, and will continue to be, a huge 

challenge for Qatar public sector organisations. Therefore, training programmes related 

to the management of smart and sustainable related knowledge will help leaders, 

managers, and change agents better understand how to craft and implement various smart 

and sustainable strategies to achieve QNV 2030. An innovative business model for the 

integration of smart and sustainable strategies into day-to-day operational decisions was 

developed and validated. This model is intended to offer guidance for the successful 

implementation of smart and sustainable strategies to simultaneously improve 

environmental, social and economic performance. It is recommended to explore the level 

of embeddedness of smart and sustainable strategies in the public sector between 

developed and developing countries. 
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CHAPTER 1 : AN INTRODUCTION TO THE STUDY 
 

 

1.1 INTRODUCTION  

 

This opening chapter discusses the background and justification for smart and sustainable 

management strategies adopted in Qatar public sector organisations for improved 

competitiveness. Also, it presents the research aim, objectives, and research questions. 

Furthermore, it highlights the potential benefits of the current research. Finally, it presents 

the structure of the thesis. 

  

1.2 BACKGROUND TO THE RESEARCH STUDY 

 

The concept of “sustainable development” must become as much a part of everyday life 

as the words have become a part of everyday language. However, for local, regional, and 

national organisations, having a clear and comprehensive understanding of sustainable 

development is critical in order to pursue a sustainable pathway of development (Richer, 

2015). Qatar has been focusing on sustainable development since its independence in 

1971. This focus has covered the three dimensions of sustainable development: social, 

economic, and environmental. Over time, the government has established many 

development-oriented institutions and authorities, including the Supreme Planning 

Council, the General Secretariat for Development Planning, and the Ministry of 

Development Planning and Statistics. Since the launch of QNV 2030 in 2008 with its four 

pillars (human development, social development, economic development, and 

environmental development), this vision aimed to change the face of life in Qatar (Al 

Nabit, 2017).  
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With the publication of the Qatar National Vision 2030 and the National Development 

Strategy 2011–2016, the leadership of Qatar outlined the developmental goals for the next 

two decades, goals that embrace the ideals of sustainable development. However, 

sustainable development is not merely a goal to be reached. It is a process of uniting 

formerly independent social, economic, and environmental policies into a systems 

approach (Richer, 2015). 

 

This process will continue to evolve as our knowledge and experience increases (Hjorth 

and Bagheri, 2006), and our governance and management policies become increasingly 

adaptive (Angelstam et al., 2013) to tackle social-ecological challenges. Achieving a 

sustainable society depends on having the tools to measure progress (social, economic 

and environmental), which requires a transdisciplinary research focus, sound policies, 

and the political leadership and regulatory bodies to implement policy. These tools need 

to be coupled with a move toward a green economy or green growth. 

 

According to GSDP (2009), sustainable development is a process that seeks to meet the 

needs of the present generation without compromising the ability of future generations to 

meet their needs. This is often called intergenerational justice. The rights of future 

generations would be threatened if the depletion of non-renewable resources were not 

compensated by the creation of new sources of wealth. The Qatar National Vision will 

choose the development path that carefully balances the interests of the current generation 

with the interests of future generations (GSDP, 2008).  

 

The idea of sustainable development is not new. Over the course of human history, most 

cultures have adopted practices that enabled them to sustain their resources in order to 

meet their communities’ present and future needs. What is new is an articulation of these 
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ideas in the context of a globalised world. Sustainable development is taken to refer to 

three interdependent and mutually reinforcing pillars: economic growth, social equity, 

and environmental protection (GSDP, 2009). 

 

Sustainable development is a path of economic and social development that incorporates, 

and is not independent of, the natural environment. When considering economic and 

social development, it is important to realise that the economy and the social aspects of 

human activity take place within the environment and are completely dependent upon the 

environment. However, the scale of human activity is now so great that humans 

fundamentally affect the functioning of the global environment (Vorosmarty et al., 2010; 

Steffen et al., 2011) such that we risk exceeding planetary environmental boundaries, 

resulting in sudden and potentially catastrophic global environmental change (Rockstrom 

et al., 2009). 

 

The challenges presented by human population growth on the ability of the Earth to 

continue to act as a source of resources and a sink for emissions re-emerged in the mid-

20th century (Carson, 1962; Hardin, 1968). The idea that the Earth has a limited carrying 

capacity was brought to the attention of the greater international community, with the 

publication of Limits to Growth in 1972 (Meadows, 1972). The authors were widely 

criticised at the time for being Malthusian and underestimating the ability of technology 

and human inventiveness to counter fundamental limits of the Earth’s capacities. 

Publication of the book did initiate the idea of resource limits and begin an international 

dialogue leading to the World Commission on Environment and Development (WCED) 

in 1983. The report of the Commission (commonly referred to as the Brundtland 

commission after the Chairperson Gro Harlem Brundtland), Our Common Future, 

introduced the idea of sustainable development as “development that meets the needs of 
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the present without compromising the ability of future generations to meet their own 

needs” (WCED, 1987). It brought to the forefront the concept of interdependence 

between economic and social development and the environment, which has since been 

elaborated by Agenda 21 (UNCED, 1992) and the Rio (+20) outcome paper (UN, 2014). 

 

Sustainable development is a model of good asset management. While the description of 

sustainable development in UN reports outlines the concept of sustainable development, 

it does not set enforceable limits or give political leaders the information or tools they 

need to make informed decisions and establish policies. The concept of sustainability 

does provide an outline as to how resources must be managed, as reviewed by Rennings 

and Wiggering (1997). Three basic guidelines for natural resource use include the 

following: the maximum sustainable yield cannot be exceeded for renewable resources; 

emissions cannot exceed the capacity of the ecosystem to absorb waste; and non-

renewable resources should be exploited at a rate only as great as the creation of 

renewable substitutes. 

 

To ensure these conditions are met, a scientific base must be established concerning 

maximum yields for renewable resources, and critical levels and loads for ecosystem 

absorptive capacity basic information, which is currently lacking for Qatar. 

 

The mechanism of achieving sustainable development itself has been hotly debated, 

including whether pursuing sustainability lies with the choices of individuals or 

institutional and technological advances (Robinson, 2004). Despite some criticism, it may 

be most productive to think of sustainable development as an approach to development 

that “integrates environmental, social and economic issues in a long-term perspective” 

(Robinson, 2004) in a way that not only incorporates the interests of markets and business 
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(UNEP, 2011) but utilises them to drive positive changes. In this way, many, if not all, 

stakeholders can be included, despite potential differences in ideology concerning the 

why and the way that sustainable development should be pursued (Sneddon et al., 2006).  

 

Hence, sustainable development is economic development that supports social 

development, or improvement of human well-being, without compromising the 

fundamental environmental and cultural framework in which it takes place, thus ensuring 

intergenerational equity. More recently, UNEP has gone further in outlining how 

transforming to a “Green Economy” (GE) or “Green Growth” (GG) will fundamentally 

revitalise the global economy while protecting social and environmental interests with a 

mere 1–2 percent of GDP investment (UNEP, 2011).  Green growth or green economy 

will fundamentally tie together economic growth and environmental management or 

development. Thus, rather than economic, environmental, and social pillars of sustainable 

development, environment and economic growth are intrinsically tied with environmental 

development being at the core of economic growth (Richer, 2015). 

 

1.3 JUSTIFICATION FOR THE STUDY   

 

Qatar faces several natural challenges, such as water scarcity, extreme high heat, weak 

biodiversity, high sand/pollutant-based particular matter in the air, and high carbon 

emissions. According to the World Bank (2016), CO2 world emissions have increased by 

369 percent from 1960 to 2011. This figure sustains the increasing concerns related to the 

growing sustainability problems that are currently affecting the environment. In addition, 

environmental indicators have demonstrated that other non-CO2 gases present similar 

behaviour. It can be noted that the annual production of both methane emissions and 

nitrous emissions has increased by 151 and 142 percent respectively, which illustrates the 

level by which air contamination has been continuously rising over the past decades. For 
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instance, Qatar’s great reliance on the energy sector is responsible for emitting various 

pollutants that have adverse effects on air quality, because components like nitrogen 

oxides (NOx), sulphur oxides (SOx) and volatile organic compounds (VOCs), when 

combined with high levels of dust, can have a destructive impact on the environment and 

people’s health.  

 

Seeing Qatar’s geographic position, the country could suffer a lot from climate change; 

with rising sea levels, the country would be obliged to invest significantly in adaptation 

measures to protect the community and industry located in low lying areas. Furthermore, 

higher temperatures would really damage the country, since it is already characterised by 

high temperature levels in the summer. High temperature would also lead to moisture 

loss, resulting in further desertification, increase in the need for water and more energy 

for water desalination. The Gulf region’s high development of fossil fuel extraction and 

energy-based industry is responsible for the region’s notable increase in greenhouse gases 

emissions from 0.8 percent in 1973 to 5.2 percent of the worldwide emissions in 2012, 

with Qatar responsible for 4.6 percent of the region’s emissions, and the world’s highest 

rate of GHG emissions per capita (QatarGas, 2014). 

 

Qatar has been experiencing unexpected growth in its population since 2004 (Middle East 

Journal, 2016), as it increased from 0.8 million back in 2004 to 2.34 million in 2016. This 

huge increase has mainly been caused by the influx of expatriates arriving for job 

opportunities. This large and fast growth in population was not predicted in the QNV 

2030 or NDS 2011-2016. 

 

The concept of sustainability has become the main emphasis of every-day phenomena, 

which emerged due to the realisation of the economic and social development of the 
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economy (Chan et al., 2012). Countries in this recent generation have been increasing 

their efforts to meet the challenges in order to sustain and work for the overall 

sustainability of the environment, as well as their economic position (Yigitcanlar et al., 

2008). In this case, the urban population has been constantly growing and a large number 

of countries has been focusing on sustainability issues to focus on health and healthy 

lifestyles of the people. Karadağ (2013) revealed that the transformation of cities from 

their traditional infrastructure to modern and smart cities has been considered as the 

crucial process that is needed to be searched in terms of the major factors that affect the 

development of sustainable and smart cities. However, it must be noted here that this 

transformation process of cities needs proper review of resources that are majorly found 

in less and limited amount.  

 

Freeman (2017) revealed that the concepts of smartness or sustainability are defined as 

the ability of people or anything to utilise information and transform it into a desirable 

form or practice via effective use of resources, in a limited time and by using information 

technologies. Moreover, it has also been revealed that the transformation of cities from 

their traditional infrastructure to a more modern, smart and sustainable version requires a 

framework based on an integrated approach; based on organisational, social, economic 

and competitive properties of the economy (Anttiroiko, et al., 2014). Therefore, the 

development of a strategic framework helps in efficient planning, usage, and allocation 

of resources. According to Chourabi et al. (2012), the concept of sustainable and smart 

cities is majorly concerned with the smartness and sustainability in terms of governance, 

mobility, economy, people, environment and living of the people. 

 

In this modern era, the concepts of urbanisation and the neoliberal smart city have been 

considered as the combination of three different notions: the city of digitisation, the 
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entrepreneurial city, and the city of sustainability (Komninos, Pallot and Schaffers, 2013). 

Grant (2009) identified the concept of the information city, which has been defined as the 

main concept introduced under the umbrella of urban development or urbanisation. 

However, the concepts of information and digital city development limit understanding 

regarding how the Internet can help in introducing changes or transforming the city into 

a smart city, as the social and economic issues are impossible to be catered through the 

Internet or any other informative technologies that are becoming the latest trends and 

necessary for the economy (Yigitcanlar, et al., 2008). Apart from the digital-visionary 

approach, the rise of the entrepreneurial city has been defining the overall concept of 

smart and sustainable cities where the corporate sectors and private organisations have 

increased their focus in maintaining sustainability. Hence, it can be said that sustainability 

and smartness have become the major concern of today’s market for the majority of policy 

makers, researchers and engineers in this world of urbanisation.  

 

The Qatar National Vision 2030 (QNV 2030) aimed to “provide a framework within 

which national strategies and implementation plans could be developed” (QNV 2030). It 

offered “a set of guiding principles that all national development must adhere to”, and it 

was based “on four fundamental pillars of human, social, environmental and economic 

development”. The overall aim of the Qatar National Vision 2030 was to build a “bridge 

between the present and the future.” The Vision envisaged: “A vibrant and prosperous 

country in which there is economic and social justice for all, and in which nature and man 

are in harmony. We need to galvanize our collective energies and direct them toward 

these aspirations. Strong Islamic and family values will provide our moral and ethical 

compass.” 
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The QNV 2030 is committed to maintaining harmony between economic growth, social 

development, and environmental management in building a bright future for the people 

of Qatar. It identifies the goal of the environmental pillar, one of four interrelated pillars, 

as an increasingly important challenge. It recognises that, while there are environmental 

costs to be paid for economic progress, economic development and protection of the 

environment are two demands neither of which should be sacrificed for the sake of the 

other. Qatar’s future development path must be compatible with the requirements of 

protecting and conserving the environment (GSDP, 2009).   

 

Observers estimated that the cost of delivering the infrastructure necessary to meet the 

2030 Vision could reach over $149bn and a further $126bn would have to be invested in 

housing, schools, hospitals, shopping centres, and rail networks. With no end in sight for 

the great recession that hit most developed economies around the world after 2008, 

competition from international consortiums would be intense. Plans for the first phase of 

a new $40bn Doha metro - an urban underground/overground city train system for Qatar’s 

capital - attracted more than 60 expressions of interest.  

 

Today, organisations can succeed only if they are genuinely ‘value-led’ and adopt a 

holistic rather than a silo approach to social, economic and environmental issues. As 

noted by Drucker (2002), “every single pressing social and global issue of our time is a 

business opportunity”. The above statement clearly conveys that organisations that 

successfully embrace the smart and sustainability agenda and integrate it into their daily 

business operations will thrive. While sustainability is becoming acknowledged as 

imperative to business, there is little cohesive guidance as to either how managers and 

leaders can identify the best focus for sustainability practices in their businesses or how 
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they can best embed them or indeed, how they can identify what it really means for them 

as unique organisations. 

 

Kay (2004) on several public sector organisations suggested that, though the resource-

based view and triple bottom line approaches are central to the notion of competitive 

advantage in private firms, they only apply to public sector organisations where 

competition exists.  This is mainly because public firms are funded by the government 

for public service and frequently do not need to compete with other organisations offering 

a similar set of services to the public (Prajogo et al., 2012).   

 

Another need that has drawn the attention of researchers, managers, scholars and even 

the public is the need to grow businesses to more sustainable levels (Smith et al., 2010).  

It is now an accepted fact that social, economic and environmental consequences that are 

created by rapid population growth, economic growth, and consumption have become 

concerns for many organisations, be it private or public (Millar, et al., 2012).  Therefore, 

sustainability has become a huge agenda of the need for change management and it is a 

key driver for success (Millar, et al., 2012) in any type of organisation (St. Claire, 2013).  

However, for an organisation to make this kind of change, it needs to start from the very 

top and have employees and other stakeholders actively involved, requiring skilful 

distribution of power and authority (Doppelt, 2009).   

 

The question still arises as to how Qatar’s public sector leaders can practically embrace 

sustainability-related changes and embed them within their organisations. While there is 

a substantial body of literature on the technical issues of sustainability, notably resource 

and carbon management, and metrics to measure change, there has been considerably less 

research into the actual practices and integration of sustainable thinking into models and 
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policies for public sector organisations, which is the raison d’être of this research. 

Therefore, the aim of this research is to investigate the key smart and sustainability 

initiatives currently being implemented in Qatar’s public sector organisations so as to 

improve their competitiveness.  

 

Once an issue is chosen, decision makers will be challenged regarding recommendations 

on the initiatives that should be selected to support sustainability (Kotler and Lee, 2005). 

They need to be prepared to answer tough questions: Why and how can they integrate 

sustainability initiatives without distracting from the core business? How will 

sustainability initiatives give visibility to the organisation? Do these initiatives really 

work?  

 

Social development ensures sustainable growth in relevance to community development 

in terms of living standards, knowledge enhancement, education and employment. 

Human development ensures development of skills and professional development of the 

human resources that lead to stimulating self-efficiency and competency. Human 

development affirms availability of skilled and expertise people in a society (Dunn, 

2006). Economic development reflects the soundness of economy in terms of liquidity 

and growth prospects. It indicates favourable monetary policies and economic 

developments that ensure the sustainability of the business sectors’ growth. In the same 

way, environmental development that leads towards sustainable development guarantees 

preservation of the natural environment or ecology and natural resources for future 

generations (Dyllick, 2002). The concept of sustainability is defined as management of 

the existing resources or capabilities through the efficient use of resources, along with 

institutional change management, that fulfil human needs in the current and future period 

(Schäfer, 2016). 
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Management is the art of managing people and resources in formally organised way 

through following management principles like unity, fair remuneration, and unity of 

command, authority and responsibility, a division of labour, centralisation, and 

decentralisation (Dunn, 2006). Sustainable practices for managing of business aspects 

would render benefits in terms of maintaining the quality of work, higher efficiency, and 

competitive advantage. The application of sustainability management is not limited to 

business management, but can be extended to personal aspects of people’s lives in order 

to manage work and efficiency in the long run (Giovannoni, 2013).  

 

Sustainable management is important for the integration of organisation policies and 

practices in alignment with management principles that ensure a competitive position. It 

ensures stability in the business world that might cease in case emerging market demands 

have not been fulfilled. Prosperity is ultimately correlated with sustainability 

management that ensures continuity of business operations in the right manner that 

supports growth (Heinberg, 2010). Sustainability management is the duty of a manager 

or people in management positions to look after business system management to ensure 

survivability of resources like human resources, business resources, and natural resources 

in the present and future context (Madu and Kuei, 2012).  

 

Qatar is an emerging economy and the country has applied new models in management 

which specifically focus on the vision of the country. The development model of the 

country is highly different because it was primarily dependent on the oil and gas industry 

and gradually moved over to a more diversified model for economic development that 

focused on the growth and development of various different sectors of the economy. The 

growth model of the economy is also based on visionary policies and prudent decision 
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making (Mallakh, 2015). However, there has been no significant academic study or 

research undertaken on the sustainable development of Qatar that helps in understanding 

the ways in which the economy emerged out of the financial crisis and dependence on oil 

and gas. 

  

The examination of the prevailing literature has also revealed some pertinent and 

underlying problems in the country that might still serve as a hindrance in the Qatar vision 

2030 (Fromherz, 2012). These problems have primarily been identified to be largely 

associated with natural and human resource management, where there are issues related 

to the lack of effective and essential skills as required by the employers in the public 

sector, disparities in the labour market, unemployment rates, prevalence of unethical 

work practices in the public sector, uncoordinated training systems in the public sector 

and ineffective administrative and managerial sustainable practices (Gonzalez et al., 

2008). Each of these problems indicates significant issues in human development, 

specifically in the public sector in Qatar, which can create pertinent barriers for the Qatar 

vision 2030. 

 

1.4 RESEARCH AIM AND OBJECTIVES  

 

The aim of this research is to investigate how Qatari public sector organisations are 

embedding smart and sustainable strategies in order to achieve the Qatar National Vision 

2030.  In order to achieve this aim, the following objectives were identified. 

1. To explore and document the key reasons for implementing smart and sustainable 

strategies in Qatari public sector organisations  

2. To investigate and document the key sustainable initiatives needed to effect change 

that are currently being implemented in Qatari public sector organisations to achieve 

the National Vision 2030 
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3. To explore and document the key smart cities strategies that have been implemented 

to achieve Qatar’s smart cities agenda 

4. To investigate and document the key knowledge management strategies in the context 

of smart and sustainable strategies that are currently being implemented in Qatari 

organisations 

5. To critically appraise and document the main challenges the Qatari organisations face 

in implementing smart and sustainable strategies 

6. To develop and validate an innovative business model for smart and sustainable 

strategies implementation for the benefit of Qatari organisations  

 

1.5 RESEARCH QUESTIONS 

 

The following research questions were posed for the current study (see Table 1.1): 

1. What are the key reasons for implementing smart and sustainable strategies in Qatari 

public sector organisations? 

2. What are the key sustainable strategies that are currently being implemented in Qatari 

public sector organisations to achieve the National vision 2030? 

3. What are the key smart cities strategies that have been implemented to achieve Qatar’s 

smart cities agenda? 

4. What are the key KM strategies in the context of smart and sustainable strategies 

currently being implemented in Qatari public sector organisations? 

5. What key challenges do Qatari organisations face in implementing smart and 

sustainable strategies? 

6. Is there a need for developing and validating an innovative business model for smart 

and sustainable strategies implementation for the benefit of Qatari organisations? 
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Table 1.1:  Traceability matrix of research objectives, research questions and chapter addressed 

Sl. 

No. 
Research Objectives  Research Questions 

Chapter 

addressed 

RO1 
To explore and document the key reasons for implementing smart 

and sustainable strategies in Qatari public sector organisations 
RQ1 

What are the key reasons for implementing smart 

and sustainable strategies in Qatari public sector 

organisations? 

Chapter 2 

Chapter 3 

Chapter 5 

RO2 

To investigate and document the key sustainable initiatives needed 

to effect change that are currently being implemented in Qatari 

public sector organisations to achieve the National Vision 2030 

RQ2 

What are the key sustainable strategies that are 

currently being implemented in Qatari public sector 

organisations to achieve the National vision 2030? 

Chapter 2 

Chapter 3 

Chapter 6 

RO3 
To explore and document the key smart cities strategies that have 

been implemented to achieve Qatar’s smart cities agenda 
RQ3 

What are the key smart cities strategies that have 

been implemented to achieve Qatar’s smart cities 

agenda? 

Chapter 2 

Chapter 3 

Chapter 7 

RO4 

To investigate and document the key knowledge management 

strategies in the context of smart and sustainable strategies that are 

currently being implemented in Qatari organisations 

RQ4 

What are the key KM strategies in the context of 

smart and sustainable strategies currently being 

implemented in Qatari public sector organisations? 

Chapter 2 

Chapter 3 

Chapter 8 

RO5 
To critically appraise and document the main challenges the Qatari 

organisations face in implementing smart and sustainable strategies 
RQ5 

What key challenges do Qatari organisations face 

in implementing smart and sustainable strategies? 

Chapter 2 

Chapter 3 

Chapter 9 

RO6 

To develop and validate an innovative business model for smart and 

sustainable strategies implementation for the benefit of Qatari 

organisations 

RQ6 

Is there a need for developing and validating an 

innovative business model for smart and 

sustainable strategies implementation for the 

benefit of Qatari organisations? 

Chapter 2 

Chapter 3 

Chapter 10 

 

Legend: RO = Research Objective; RQ = Research Question
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1.6 BENEFITS OF THE STUDY 

  

The study will be of benefit to employees, managers, and leaders at every level and in 

every function of Qatari public sector organisations. The results of the study will:  

 Improve understanding and awareness of the meaning of smart and sustainability 

issues at a conceptual level. 

 Assist policy and decision makers in understanding the forces that drive the need to 

change the development strategies towards a plan that is smart and sustainable at its 

core. 

 Guide public sector organisations to effectively manage smart and sustainable 

strategies implementation and the challenges that this change brings. 

 The developed innovative business model for sustainability provides broader 

guidance for organisations to implement smart and sustainable initiatives into day-to-

day practices. The business model could also help decision makers to craft and deploy 

key smart and sustainable strategies to improve competitiveness.  

 The business model that will aid private, public and international investors in 

successfully implementing smart and sustainable projects in Qatar. 

 

1.7 SCOPE AND LIMITATIONS OF THE STUDY  

 

The empirical scope of this study is limited to Qatari public sector organisations. The unit 

of analysis adopted for this study is the ‘organisation’ and the embedded unit is the 

‘individual employee’. Therefore, this study does not report the differences between 

private and public sector or the approaches of micro enterprises, small and medium-sized 

enterprises and large organisations to smart and sustainable initiatives for improved 

competitiveness.  
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The research reported in this study is largely exploratory in nature. This is because of the 

inductive nature of the methodology adopted. The goal of this research is to answer the 

research questions rather than testing hypotheses. Additional research with more 

elaborate and articulated designs is therefore called for, to further explore the complex 

relationships involved in implementing smart and sustainable initiatives for improved 

competitiveness. 

 

An innovative business model for sustainability has been developed and validated. Even 

though the business model has been developed and validated with experienced 

professionals, it has not been tested within an organisation. Although the study explains 

smart and sustainable strategies in a generalised way, the focus of the research is the state 

of Qatar. As such, the business model created is specifically for Qatar, while some of the 

components can be used globally. However, successful implementation will depend on 

the specific situation of the country it has been implemented in. The sustainable 

development status of the country will define the drivers, challenges, and benefits of the 

model.  

 

1.8 STRUCTURE OF THE THESIS 

 

The thesis has been organised in a logical manner in order to enable the reader to gain 

insight and understanding of how the key research objectives and research questions have 

been achieved. The layout of the thesis is in a logical sequence, commencing with the 

introduction to the study in chapter 1 to the conclusions and recommendations in chapter 

11.  
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The structure is as follows: a review of literature was conducted at each stage to enable a 

better understanding of the research topic. This formed the basis of the study and allowed 

for developing research questions. Furthermore, the research methodology employed is 

discussed. Semi-structured interviews with directors, advisers, and managers responsible 

for implementing Qatar National Vision 2030 in Qatari public sector organisations were 

conducted for the study. Results of the qualitative data analysis are reported. This led to 

the development of an innovative business model for smart and sustainable strategies 

implementation for the benefit of Qatari organisations, which was validated then the 

conclusions and recommendations are drawn. 

 

Chapter 1 – explains the background and justification for the study. Then it discusses the 

research aim, objectives and research questions. Also, it highlights the potential benefits 

of the study, scope and limitations of the study and gives a brief overview of the other 

chapters. 

 

Chapter 2 and 3 – review the relevant literature in the area of sustainability, policies and 

tactics implemented by the Qatari government relating to its sustainability strategy, smart 

cities, knowledge management (KM), and business model innovation for sustainability. 

A thorough review and analysis of the relevant literature helped to identify research gaps.  

 

Chapter 4 – discusses the research methodology that was used to empirically investigate 

the research aim and objectives. The chapter also discusses why a qualitative 

methodology was adopted. Furthermore, the sample size chosen for the study has been 

explained. The research process adopted for the study has also been described.  
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Chapter 5 – discusses the key reasons for implementing smart and sustainable strategies 

in the Qatari organisations. The results are based on the perceptions of the 56 

interviewees. The findings are also substantiated with the relevant literature. Finally, 

chapter 5 concludes with a summary. Overall, chapter 5 addresses the first objective of 

the current study. 

 

Chapter 6 – primarily reports the key sustainable strategies that have been implemented 

in Qatari public sector organisations. The results are based on the perceptions of the 56 

interviewees. The findings are also substantiated with the relevant literature. Finally, 

chapter 6 concludes with a summary. Overall, chapter 6 addresses the second objective 

of the current study. 

 

Chapter 7 – presents the key smart cities strategies that have been implemented to 

achieve Qatar’s smart cities agenda. The results are based on the perceptions of the 56 

interviewees. The findings are also substantiated with the relevant literature.  Finally, 

chapter 7 concludes with a summary. Overall, chapter 7 addresses the third objective of 

the current study. 

 

 Chapter 8 – discusses the key strategies that have been implemented in managing 

knowledge in the context of smart and sustainable strategies in Qatar. The results are 

based on the perceptions of the 56 interviewees. The findings are also substantiated with 

the relevant literature. Finally, chapter 8 concludes with a summary. Overall, chapter 8 

addresses the fourth objective of the current study. 

 

Chapter 9 – discusses the key challenges Qatari organisations face in implementing 

smart and sustainable strategies. The results are based on the perceptions of the 56 
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interviewees. The findings are also substantiated with the relevant literature. Finally, 

chapter 9 concludes with a summary. Overall, chapter 9 addresses the fifth objective of 

the current study. 

 

Chapter 10 – presents an innovative business model for smart and sustainable strategies 

implementation for the benefit of Qatari organisations. The findings from the previous 

stages of this research study were taken into consideration in the development of the 

model. Finally, chapter 10 concludes with a summary. Overall, chapter 10 addresses the 

sixth objective of the current study. 

 

Chapter 11 – focuses on the conclusions and recommendations drawn from this study. 

It summarises the key findings of this research and also provides recommendations for 

future research. 
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CHAPTER 2 : A REVIEW OF LITERATURE ON 

SUSTAINABILITY AND QATARI SUSTAINABLE 

DEVELOPMENT STRATEGIES 
 

 

2.1 INTRODUCTION 

 

This chapter presents a thorough review of literature in the area of sustainability and 

policies and tactics implemented by the Qatari government relating to its sustainability 

strategy. This chapter aims to evaluate Qatar’s current sustainable development policy, 

challenges and opportunities that could be faced by the government to achieve the QNV 

2030. This chapter concludes with a summary. 

 

2.2 CONCEPT OF SUSTAINABILITY 
 

As emphasised by Kidd (1992), the concept of sustainability is not new, it has a rather 

long history, and it has evolved over time. Even though the large number of definitions 

on sustainable development (Parkin et al., 2003); yet there is much debate as to its precise 

definition. However, it is probably best captured by Gro Harlem Brundtland, former 

president of Norway, who chaired the World Commission on Environment and 

Development in 1987. A widely used and internationally accepted definition is 

“development that meets the needs of the present generation without compromising the 

ability of future generations to meet their own needs” (WCED, 1987).   

 

The UK government offered the following interpretation of sustainable development: 

“Ensuring better quality of life for everyone, now and for generations to come” (DEFRA, 

2005). Marshall and Brown (2003) noted that neither the UK government definition nor 

the Brundtland definition provide guidelines for business action. One of the hurdles in 

this process has been the absence of an adequate framework that links environmental, 
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social, and economic sustainability goals in terms of profitability and risk, the ‘language’ 

of business.  

 

The concept of sustainable development has received growing recognition, but it is a new 

idea for many business executives. For most, the concept remains abstract and theoretical. 

For the business enterprise, sustainable development means adopting business strategies 

and activities that meet the needs of the enterprise and its stakeholders today while 

protecting, sustaining and enhancing the human and natural resources that will be needed 

in the future. This definition captures the spirit of the concept as originally proposed by 

the World Commission on Environment and Development and recognizes that economic 

development must meet the needs of a business enterprise and its stakeholders. The latter 

include shareholders, lenders, customers, employees, suppliers and communities who are 

affected by the organization’s activities (IFC, 2012). 

 

The role of business in contributing to sustainable development remains undefined. While 

all business enterprises can make a contribution towards its attainment, the ability to make 

a difference varies by sector and organization size. Some executives consider the 

principal objective of business to be making money. Others recognize a broader social 

role. There is no consensus among business leaders as to the best balance between narrow 

self-interest and actions taken for the good of society. Companies continually face the 

need to trade off what they would ‘like’ to do and what they ‘must’ do in pursuit of 

financial survival (IFC, 2012). The concept of sustainable development needs to be 

incorporated into the policies and processes of a business if it is to follow sustainable 

development principles. This does not mean that new management methods need to be 

invented. Rather, it requires a new cultural orientation and extensive refinements to 

systems, practices, and procedures (Sheshan, 2015).     
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Flouris and Yilmaz (2016) noted that sustainability development has emerged as a 

strategic issue because it requires a large amount of money and a significant investment 

of time and resources. Many organisations have recognised the importance of 

sustainability development and have begun to consider it an opportunity that helps in 

reducing the risks, delivering better and quality products and services along with 

improving the relationship with employees, suppliers, government agencies and 

customers (Schrekenberg, 2010). In addition to this, many organisations are adopting 

various sustainability programs that are focused on reducing greenhouse gases, energy, 

chemicals, and waste along with empowering the employees for more innovations that 

lead to sustainability (Kopnina and Blewitt, 2014). Over the past few decades, many 

countries and organisations have built different sustainability programs that help them to 

manage the environmental impact and minimise the use of resource along with improving 

their social responsibility.  

 

As per Leblanc (2016), sustainability is considered the driver for growth and influences 

the performance of the organisation. Studies have shown that sustainability initiatives can 

help in the management of governance, social and environmental issues which are 

important in areas such as reputation building, corporate strategy and new product 

development (Mckinsey, 2010). Among the broader population, more than half of the 

population believe that sustainability is the management of environmental issues, such as 

energy efficiency, water conservation, greenhouse gases, green product development, and 

waste management. Other people believe that sustainability involves the management of 

governmental issues, such as meeting accepted industry standards, complying with 

regulations and maintaining ethical practices. Some people consider that sustainability 

deals with the management of social issues that include the working conditions of 
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employees and labour standards (Hutchin, 2001). Sustainability initiatives also help in 

short-term and long-term value creation. The concept of sustainability has gained 

importance and popularity over the past several years. Organisations’ movement towards 

sustainability has emerged as a result of their growing concern regarding consumption of 

natural resources and increasing the population. Thus, sustainability programs or 

initiatives are capable of reaping benefits (Lozano, 2008). 

 

2.3 KEY SUSTAINABLE STRATEGIES   

 

In the last decades, the notion of a ‘business case’ for corporate sustainability has 

increasingly been used by the corporate sector, environmental organisations, and 

consultancies and so on, to seek justification for sustainability strategies within 

organisations. The business case is not a generic argument that corporate sustainability 

strategies are the right choice for all companies in all situations, but rather something that 

must be carefully honed to the specific circumstances of individual companies operating 

in unique positions within distinct industries. Successes in whole industries and at other 

companies are useful examples, but the case still has to be applied to one company at a 

time (Salzmann et al., 2005). On a general level, the links between social, environmental 

and economic performance are a highly debated topic, in theory as well as practice 

(Schaltegger, and Lüdeke-Freund, 2012). However, theoretical and empirical research 

indicates that most companies have the potential for one or several business cases for 

sustainability. Various models have been proposed to analyse these links theoretically 

and empirically, whereas earlier work mostly assumed that the optimum level of 

environmental or social performance for a business firm may be just to achieve 

compliance with legal regulations (Schaltegger, and Lüdeke-Freund, 2012). 
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Crandall et al. (2014) noted that there are several initiatives that many organisations are 

adopting as a part of sustainable initiatives. These initiatives include a reduction in paper 

use, planting more trees, initiatives for environmental health and safety, planning 

economic growth, increasing profit margin and saving on costs, along with providing 

equal opportunity to employees, providing education, community growth (Gupta et al., 

2013). For accelerating sustainability, effective collaboration across the entire value chain 

of an organisation is required.  

 

Sustainability development initiatives refer to the initiatives taken by businesses and 

people in their normal course of activities that focuses on the long-term benefits. For 

businesses, it is a form of development wherein the focus of the business shifts from the 

short-term profits to an approach which has long-term effects. These initiatives aim at 

establishing a balance among different considerations of the business, which includes 

environmental, social, and economic considerations. The sustainability initiatives taken 

by the businesses should not be in the form of the piecemeal approach, rather it should be 

in the form of an integrated approach that links with the decision-making process of the 

company (Brockett and Rezaee, 2012). This integrated approach helps the organisation 

in catering to the environmental and economic needs of the society in a better and more 

effective manner. Sustainability initiatives are specific; that is, they are concerned with 

specific businesses and specific projects. The steps that are adopted by the organisations 

focus on the sustainability of especially business taking into account the environmental 

and social needs of the community in which the business is operating. 

 

Sustainability initiatives in business refers to the environment friendly practices that are 

adopted by companies to become more sustainable. These initiatives are designed to 

reduce the company’s ecological footprint, which may include practices which result in 
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reduction of the waste produced by the company, unethical environmental practices, and 

pollution. The sustainable initiatives may differ from industry to industry but are more 

specific to particular companies. This signifies that there is no specific sustainable 

initiative that can apply to all companies; rather every company has to make certain 

modifications for the generalised sustainability initiatives to work in their benefit (Roosa, 

2008).  

 

From the perspective of Laughlin and Andringa (2007), corporate governance is widely 

being applied in monitoring corporate activities, such as the impact on society and the 

environment. Over the past few decades, organisations and stakeholders have taken into 

account the labour rights, environmental impact, and reported on social and 

environmental measures. Corporate governance helps organisations with managing and 

controlling business and is considered the main component for reaching economic 

efficiency. At present, corporate sustainability reports are the mainstream business 

activities. In order to ensure that the business is sustainable and operating in the right 

direction, corporate governance is essential. Corporate governance should assure 

investors regarding return on their investment and also ensure ethical behaviour and 

accountability (Krechovska and Prochazkova, 2014). Corporate sustainability is the 

organisation's ability through its governance practices that positively influence the 

environment, society and economic development.  

 

In a similar context, Aras and Crowther (2012) added to this view, stating that corporate 

governance is an effective initiative to ensure business sustainability. Effective corporate 

governance indicates fulfilment of societal practices and norms along with communities' 

development through initiating knowledge enhancement and career growth opportunities. 

It is summed up on the basis of the triple bottom line concept that sustainable 
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development places emphasis on people, profit and planet management as their 

management aids towards the fulfilment of responsibilities towards the environment, 

people, and the economy as a whole. It has also been generalised that good governance 

and sustainable development are linked closely with each other as governance includes 

integrated governance, strategy, and to put into practice integrated sustainability (Aras 

and Crowther, 2012). Altogether, sustainable management fulfils present and future 

generations’ demands by respecting human interests and rights, for social or community 

development.   

 

Rao and Kondo (2010) noted that several organisations have introduced recycling 

programmes that help in minimising carbon emission and in mitigating adverse effects 

on the business process. However, environmental sustainability is not only the way 

through which businesses make a difference, but they also initiate other sustainable 

practices so as to gain competitive advantage (Rao and Kondo, 2010). These initiatives 

or programmes include applying green supply chain management practices, using latest 

environmentally friendly technology that provides a competitive advantage and 

innovating new products and services along with considering the well-being of the 

organisation, communities, and all the stakeholders (Kibert, 2012).  

 

Allen (2015) stated that organisations undertake several types of sustainability practices 

to remain responsible towards society, environment and country while also remaining 

profitable. Sustainability initiatives are usually concerned with conserving resources and 

conducting business operations in a manner that business sustains in the long-term. In the 

present competitive environment, sustainability practices that are largely being adopted 

by business organisations include innovative typology, such as technological 

advancements (Breat, 2009). Some common initiatives that are increasingly being 
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adopted and are used by organisations involve the use of fair trade, planting more trees, 

recycling activities, providing environment-friendly products, educating society, concern 

towards human rights, and economic prosperity. 

 

Kuppusamy and Gharleghi (2015) stated that sustainability initiatives are primarily 

associated with environment-friendly practices; however, social and economic aspects 

are also a major part of these practices. Other sustainable initiatives include waste 

reduction, eliminating poor environmental stewardship, fulfilling the needs of society, 

and adoption of technology. Innovation is increasingly being recognised as an element 

that delivers societal and environmental sustainability in the business environment 

(Brennan and Grandison, 2012). 

 

Fields (2016) noted that companies have started recognising the importance of waste 

management and they are adopting different initiatives for reducing, recycling and 

reusing the waste they produce. The sustainability initiative in this context includes 

organisations developing a recycling programme wherein an in-house program is 

designed for recycling products, such as fluorescent light bulbs, paper products, 

computers, monitors, supplies and electronics. The company receives help from their 

waste management vendors to design this programme to ensure that as much of the waste 

produced can be recycled as possible and used in the manufacturing and packaging 

processes. Moreover, the harmful chemicals used by the company while manufacturing 

are also substituted by greener and cleaner products. The company have also started trying 

to use non-chemical products and started providing training to its vendors for proper use, 

handling, and disposal of the chemicals. The company has also recognised the importance 

of small initiatives which include the use of energy efficient products that are registered 

and approved by government agencies to contribute to energy consumption. 
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Eweje and Perry (2011) indicated that for introducing sustainability initiatives in an 

organisation, it is necessary to introduce sustainability principles in the organisational 

working first. The principles will be helpful for the company in ensuring long-term 

economic growth, social sustainability, and ecological sustainability. Companies adopt 

the eco-efficiency approach for ensuring the sustainability which signifies describing the 

objectives of the organisation in relation to the environment. Under this initiative, the 

company focuses on delivering competitively priced products and services to its clients 

to satisfy their requirements and have better life quality. Through following this practice, 

the company can ensure the reduced impact on the environment and resource intensity. 

Along with offering customers competitively priced products, by anticipating their needs, 

companies design their production systems considering the environmental concerns at the 

same time. The companies also focus on increasing the productivity of resources by 

getting more production done with less energy and materials, extending the responsibility 

of the producers for the toxic waste produced and encouraging the transition to renewable 

resources for production in their environmental settings. 

 

2.4 THE IMPACT OF SUSTAINABILITY INITIATIVES ON 

COMPETITIVENESS  

 

Wolf (2014) noted that competitiveness is the effect of a policy on the ability of regulated 

entities to compete in the global market. A business can be competitive if it has the ability 

to provide better and cheaper products and services to the customers than its local and 

international competitors. The competitiveness of an organisation is associated with the 

business’ long-run profit performance and can also be viewed as a firm's ability to sell or 

earn (Young and Dhanda, 2012). The environmental regulations in this context tend to 

motivate organisations to reduce pollution by making environmental laws which restrict 
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organisations’ ability to pollute. The sustainability practices of an organisation have a 

positive impact on the competitiveness and financial performance of the organisation. 

When an organisation is committed to the environment and is socially responsible, it 

might provide several benefits to the organisation.  

 

Henriques and Richardson (2013) noted that some of the benefits that organisations reap 

include improved operational performance, improved competitiveness, enhanced risk 

management and financial performance along with achieving a social licence to operate. 

Moreover, organisations, through sustainable practices and initiatives, are also able to 

achieve good or standard international industry practice. Through implementing 

sustainable practices in the organisation, a business can optimise the use of raw materials 

and energy along with minimising the adverse impact on the environment (Zhelezov, 

2016). In addition to this, the organisations can also access reputational risks, 

interruptions or delays in project execution, legal claims and cost of environmental 

remediation. Practising sustainable activities helps the organisation in improving its 

market position and access new market. Moreover, it also increases attractiveness; thus, 

talented employees can be recruited.  

 

Levy et al. (2014) explored that sustainability issues, such as environmental, social or 

economic issues, can affect the growth and development of a business in various ways. 

Therefore, strict rules and regulations need to be imposed on organisational activities 

along with closely monitoring the sustainability activities (Semen et al., 2012). The term 

sustainability is largely being incorporated into business operations as some organisations 

connect it with profit making, some with environmental protection, and some link it with 

collaborating with communities. Sustainability is viewed as the driver that helps in 

organisational growth and also influences organisational performance (Marshall, et al., 
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2011). Sustainability practices in an organisation help in managing the environmental, 

governmental and social issues and provide long-term sustainability to the organisation.  

 

In support of the above arguments, Galpin et al., (2012) added to the context stating that 

nowadays, organisations have started recognising the role and importance of 

sustainability in their work. It has gained popularity among society and a firm practising 

sustainability initiatives and aware of a role for the community is favoured by society 

members. Companies having better environmental, social practices and corporate 

governance in place become employers of choice and are preferred by most of the talented 

people, hence, giving the company a bigger pool for prospective employees. Moreover, 

such companies also have better access to finances, quality partners in the supply chain 

and become a supplier of choice for the customers to fulfil their needs and requirements. 

All these benefits serve as the competitive drivers for the company and drive the company 

to attain a competitive advantage over the rivals. 

 

As per the views of Berns et al. (2009), sustainability initiatives in an organisation tend 

to assist the organisation in achieving its goals regarding the attainment of market share. 

These days, government agendas are more focused on maintaining and promoting 

sustainability in the economy. The organisations that follow sustainable practices in their 

operations are less likely to be affected by the regulatory changes made by the 

government. Moreover, the companies adopting the sustainability initiatives have the first 

mover advantage, and it becomes difficult for the competitors to imitate the sustainable 

practices in their settings. In addition to this, the other benefits provided by such 

initiatives include cost savings, innovation in the product designs, services and marketing 

activities, process and business model innovation, effective risk management, better 

relations with the stakeholders. Along with these added benefits, sustainability initiatives 
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provide an extra opportunity for the company to enhance its revenues and cash flows, 

thereby ensuring a positive image for the company and a sustainable competitive position 

in the market. 

 

According to Brockhaus (2013), businesses following sustainability principles in their 

working realise the importance of cost reduction and operational efficiencies. These 

businesses are also aware of the fact that consumers will prefer their products and services 

more if they deliver exceptional quality products to them that do not have any harmful 

effects on society or the environment. Sustainable business practices help in eliminating 

various risks faced by the businesses in terms of social, environmental and governance 

risks and ensure cost savings by achieving resource and process efficiencies. Adoption of 

these practices helps organisations in improving their customer base and loyalty among 

customers by delivering them innovative eco-friendly products to cater to their needs. 

This improved customer base and vision to protect the environment helps companies in 

improving their market standing and competitive position.  

 

Similarly, in the view of Blackburn (2007) in the contemporary business world, 

sustainability is needed to secure position and goodwill as an ethical organisation that 

performs well in alignment with norms and policies. It is summarised from the review of 

sustainability characteristics or features that sustainability is about managing problems 

through effective solutions like the issue of pollution is being managed through adopting 

green ecology concept or greener environment initiatives.  Similarly, lack of skilled 

human capital issues or unsupportive workplace culture are being managed or resolved 

through initiating activities favourable for human resource or human capital development. 

This helps the organisations in enhancing their efficiencies in terms of operations and 
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processes thereby assisting in taking a better position in the market and being more 

sustainable. 

 

Pilot (2014) stated that the public image of an organisation is dependent on the 

sustainability programmes that are initiated by the company. Organisations at present 

know that the customers have increased awareness regarding an organisation’s 

responsibility towards the environment and society, which also impacts the buying 

behaviour and preferences of the customers. Sustainable practices help organisations in 

building a reputation in the marketplace, creating a positive work environment where the 

employees are valued. Thus, these practices lead to organisational success and growth 

(Flouris, 2016). It is investigated that all the organisations work for profit and wealth 

maximisation, but if the organisation desires for long-term sustainability, the organisation 

needs to contribute to the well-being of people and the environment.  

 

According to Renton et al. (2011), adopting sustainable practices provides various 

opportunities to organisations and results in the growth and success of the company. 

Through sustainable practices, organisations are able to access the capital market, and it 

also results in enhancing the sales and profit. The adoption of sustainability practices and 

initiatives not only provides customer satisfaction but also results in employee 

satisfaction. Moreover, organisations are able to improve their reputation in the market 

and their risk management process along with decision-making skills (Krechovska and 

Prochazkova, 2014). Sustainability practices not only enable the organisation in 

improving its productivity and quality of products and services but also help in building 

healthy relations with domestic and regional authorities and other business enterprises. 
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Willard (2013) noted that a company with a sustainable practices background tends to 

attract talented employees. There is a notion that people prefer working with those 

companies which care for their employees, products, and community. Such companies 

have high talent retention due to their willingness to fulfil their social obligations. The 

employees are the most valuable assets of a company and good or aware employees are 

more likely to work passionately for the company. A company that has a good brand 

image and sustainable position in the market will attract employees and make them an 

integral part of its working. This will enable the managers to provide challenging tasks to 

the employees and motivate them to prove themselves in the organisation and get 

themselves recognised for their ideas will benefit the organisations and the society. With 

this, not only the employees will be satisfied but the company will have better ideas for 

continuing its sustainable practices.  

 

Wang (2014) noted that organisations are adopting a five-dimension sustainability 

approach which has minimal adverse effect on the ecology. The five-dimension approach 

includes product design, supply chain management, operations, product stewardship, and 

stakeholders’ communications. The first dimension of product design signifies eco-

innovation which means that the companies are in continuous search of new materials 

and processes that will ensure that future products of the company have minimum impact 

on the ecology and provide a leading edge in the competitive environment. The supply 

chain management and operations component signify that the suppliers and the 

employees of the organisation are aware of the sustainable initiatives taken by the 

company and will provide their maximum efforts for the same. Product stewardship 

enables the organisation to focus on the end life which signifies that the products that are 

manufactured by businesses should be durable and should provide services for a long 

duration. 
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According to Rezaee (2015), organisations have started adopting the policy of recycling 

and reusing their waste materials for manufacturing their products and designs both for 

packaging and production. This has helped the company immensely in improving and 

enhancing their energy efficiencies and increasing their profits. Moreover, the investment 

made by the companies in sustainable innovative products as a means of sustainability 

initiative has helped the organisations in boosting their sales and revenues. These 

innovative products benefit the company in more than one domain which may be in the 

form of transportation, material use, water use or energy use. 

 

According to Blowfield (2013), sustainability initiatives have a significant role in helping 

the organisations in achieving a sustainable position in the market for a long run. The 

basic form of sustainability that an organisation can adopt is showing intent towards the 

concept of sustainability. This signifies that the organisations should incorporate 

sustainability into their corporate strategies and the same should be reflected in their 

objectives and goals which will make it a priority for the organisations to carry out the 

operations in such a manner that leads to sustainability. Moreover, another initiative that 

an organisation can adopt is partnering with its employees; that is, training its employees 

about the significance of sustainability for the organisation and the environment. The 

organisation should share its ideas and welcome feedback and views from its employees 

about the resource conservation. This will help in creating a culture where everything is 

focussed on attaining sustainability for the organisation. It is necessary to reinforce the 

sustainability efforts in the organisation by framing energy conservation and effective 

waste management policies for the organisation.  
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According to Toth (2011), the green supply chain is another initiative that most 

organisations have adopted, and this practice has provided a huge benefit to organisations 

that have already implemented green supply chain management systems. A green supply 

chain involves several activities that integrate green purchasing in terms of suppliers, 

manufacturers, customers, and reverse logistics. A green supply chain helps an 

organisation in designing an environmental and economic based supply chain that helps 

in enhancing the environmental impact of the supply chain of organisations (Semen et 

al., 2012). It is observed that the supply chain from logistics management to product 

design and delivery has a major impact on the environment, thus green supply chain 

management should be applied throughout the organisation to decrease environmental 

impact and drive value creation. When an organisation effectively implements a green 

supply chain in all its processes and changes the way it works with its upstream and 

downstream trading partners, it becomes sustainable for long-term (Asefeso, 2015).  

 

According to Stoner et al. (2008), the use of solar energy as part of the green initiative 

has also been used by businesses on a large scale. The business units involving 

manufacturing processes have started using solar energy for generating heat and the 

energy required for the manufacturing processes. Use of renewable energy resources is 

also promoted by different countries’ governments in order to reduce their overall carbon 

emissions and get a good standing in the carbon market. The companies having low 

carbon emissions or which are emitting a smaller amount of greenhouses gases are trading 

their carbon credits with the companies having higher carbon emissions. This not only 

helps in offsetting and balancing the carbon emissions but also helps organisations in 

earning more capital gains. Moreover, the company with a smaller carbon footprint is 

always favoured by society and tends to have a competitive position in the market, 

thereby ensuring greater sustainability for the business. 
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Polprasert and Koottatep (2007) noted that another sustainability initiative that has gained 

popularity in the past few years in businesses is the concept of organic recycling. This is 

a green initiative that is adopted by businesses to convert the waste produced by them 

into the materials and objects that can be reused. This strategy helps organisations not 

only save on the cost of materials but also has an ecological impact. It focuses on reducing 

the level of greenhouse gases and decreases the consumption of energy, and different 

form of pollution by making the materials and objects reusable. One of the significant 

examples of organic waste recycling is the Wilmington Organic Recycling Centre in 

North America which aims at helping individuals and businesses in reducing overall 

greenhouse gas emissions. The facility accepts 160,000 tonnes of organic waste every 

year and reduces a big amount of the greenhouse gases which approximately equates to 

the removal of 88,000 cars from the road (Baker, 2014).  

 

2.5 CHALLENGES FOR IMPLEMENTING SUSTAINABILITY 

INITIATIVES  

 

Allen (2015) stated that, although approaches to sustainability in organisations are largely 

being advocated by academicians and policy makers, there are numerous relevant 

challenges associated with the implementation of sustainability, which are often given 

lesser attention while aiming to pursue sustainable development. In this respect, there are 

various pertinent factors that challenge sustainability in organisations. These include 

employee awareness about sustainable business practices; lack of adequate knowledge of 

sustainability practices among business leaders; lack of expert and experienced personnel 

in the field of sustainable businesses; and the absence of a sustainable vision. Factors 

such as failure of the organisation to pursue a focused strategy or plan for sustainability 

and the passive role played by the government policy and corporate governance, which 
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can play a crucial role in guiding the organisations while pursuing sustainability also 

serve as major sustainability challenges for the organisations (Allen, 2015). 

 

In the perspective of BDI (2002), the four key challenges of sustainability development 

in management primarily include: the ecological challenge (need to increase ecological 

effectiveness), social challenge (need to increase social effectiveness), economic 

challenge to social and environmental management (need to improve eco-efficiency and 

social efficiency) and lastly, the integration challenge (the need to integrate the first three 

challenges with social and environmental management in conventional economically 

oriented management). The literature asserts that the economic effectiveness, which 

refers to the accomplishment of the best possible economic outcomes and also implies 

that the classical entrepreneurial task that has significant relevance in the context of 

sustainable development. The figure presented below illustrates the four key sustainable 

challenges and their association with economic effectiveness and sustainable 

development (BDI, 2002).  

 

The challenge of economic sustainability or ecological effectiveness emphasises that the 

emerging environmental issues, such as greenhouse effect, acidification, decline in 

biodiversity, over-fertilisation of water and soil, photochemical smog and destruction of 

the ozone layer, have confronted the businesses with the challenge of taking adequate 

measures and policy initiatives to make substantial reductions in the absolute scale of the 

ecological impact of their operations, manufacturing processes and other productions 

functions. Although it is not possible to avoid environmental burdens completely, 

considerable efforts can be made to minimise to the maximum possible limit within the 

prevailing framework (The Economist, 2008). This factor thus creates a number of 

pertinent challenges for the sustainable development of the organisation. The second key 



 

 49 

challenge is related to social effectiveness and implies that the management encounters a 

major social task of managing people and organising activities, which requires dealing 

with a comprehensive range of factors, such as fairness, interregional and inter-temporal 

equality of rights and performance. In this regard, the social, economic and ecological 

concerns might also conflict with each other, and they can never be addressed considering 

the temporal and financial resources and scarcity of human capital. In respect of the social 

issues, the human management thus confronts the challenge of setting priorities while 

communicating with the key stakeholders through transparent public reporting and 

endeavouring to maximise the positive impact of the business and minimise the negative 

impacts by following a social management system (Danciu, 2013).  

 

The challenge of economic sustainability to environmental and social management is the 

other key sustainability challenge for organisations. The literature explains that, while the 

traditional economic challenge was concerned with the need for raising the shareholder 

value and the profitability of the products and services, economic sustainability 

challenges are related to making social and environmental management as economical as 

possible (The Economist, 2008). As the aim of profit-oriented organisations functioning 

within competitive settings is required to focus on profits and revenues, the efforts for 

undertaking social commitment and environmental protection are always confronted with 

the challenge of increasing the shareholder value, which seeks to provide increased 

profitability- at least possible costs - by employing cost accounting and stakeholder value 

analysis. The sustainable challenge in this respect is thus related to social efficiency and 

eco-efficiency required to be a key economic focus of the organisations to achieve 

sustainable development (Danciu, 2013).  
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According to Bansal et al. (2016), the ecological challenge can create serious issues for 

organisations because of an expected rise in the raw materials, consumption of energy 

and an associated rise in the environmental issues. A number of industrialised countries 

have already exhausted the limits of their ecosystems, which generates the key challenge 

of a significant reduction in the consumption of energy and reduction in raw material 

consumption. Further, the literature also raises concerns regarding the social 

sustainability challenges, which require adequate approaches, such as incentive systems 

and employee volunteering, as key measures to undertake further improvements in the 

effectiveness and efficiency in management. The economic challenges, on the other hand, 

require more innovative accounting methods that are based on material flows and 

processes, such as eco-rating, stakeholder value analysis and environmental cost 

budgeting, as tools with huge potential to satisfy the future interests of the stakeholders. 

The literature further emphasises that the focus of sustainability initiatives must be based 

on integration, which refers to a coordinated approach to meet all the sustainability 

challenges by combining the conventional management with the management of the key 

aspects of sustainability and deploying an integrated sustainability management system. 

The literature also highlights that the business challenges for sustainability need to focus 

on collaboration, respecting the rights of aboriginal, sustaining sustainability 

programmes, measuring and reporting the sustainability activities, developing inclusive 

public policy and measures for climate change, creating long-term orientation and 

educating the customers for sustainability. 

 

Puritt (2012) highlighted some additional sustainability challenges. In this respect, the 

literature explains that becoming a sustainable business requires senior level management 

in more responsible positions. This can be achieved by adding more pertinent 

sustainability goals into the personal objectives of senior employees to ensure that every 
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employee in the organisation is accountable for the sustainable contribution to the social, 

economic and ecological goals of the organisation. Employee engagement is the other 

challenge, which involves the need for a positive change to have higher chances of 

increasing employee engagement. The higher level of diversification in an organisation 

has made this a key issue for organisations. In this regard, the literature highlights the 

need for appointing individuals or creating teams to serve as stewards to drive positive 

change in the business, who can motivate the employees to be committed towards the 

organisation and provide them with more opportunities to participate in organisational 

decision making. 

 

The need for introducing sustainable initiatives at the organisation involves considerable 

costs and thus creates a challenge for the organisation. In this regard, the literature 

explains that cost must only be considered as a short-term barrier because, in the long 

run, the implementation of sustainability programmes will increase the efficiency of 

business, which can save huge costs in the long run (Nemetz, 2013). The literature also 

asserts the need for adequate metrics to ensure that there is effective control and 

measurement of the management policies and practices implemented by the organisation, 

for which the literature emphasises the need for the application of adequate regulatory 

bodies to determine the elements to be measured and managed effectively with the help 

of realistic deliverables. 

 

Analysis of the above literature review revealed that there has been no significant 

academic study or research undertaken on the sustainable development of Qatar. 

Therefore, it is crucial to investigate what are the key reasons for implementing smart and 

sustainable strategies in Qatari organisations? What are the key sustainable strategies that 

are currently being implemented in Qatari organisations to achieve the National vision 
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2030? And what key challenges do Qatari organisations face in implementing sustainable 

strategies? 

 

2.6  QATAR SUSTAINABLE DEVELOPMENT CONCEPT  

 

Qatar has been placing increasing emphasis on environmental conservation, management, 

and protection since the establishment of the Permanent Environment Protection 

Committee (PEPC) in 1981. The main objective of the PEPC was to provide a forum to 

discuss environment-related legislations and regulations. The PEPC has the power to 

develop environmental policy, draft regulations and legislation, conduct environmental 

assessments and monitoring, approve development projects and raise public awareness 

on environmental issues (GSDP, 2009; MDPS, 2017). 

 

Qatar’s Permanent Constitution stresses the importance of the conservation and 

protection of the environment in Article 33 which states that ‘The State shall work to 

protect the environment and ecological balance so as to achieve sustainable development 

for the generations to come’. Notable institutional and legislative initiatives include the 

establishment of the Supreme Council for the Environment and Natural Reserves 

(SCENR) in 2000 followed by the Environment Law No. 30 in 2002, and the ratification 

of the executive regulations for this law in 2004.  In 2008, the SCENR was upgraded to 

become the Ministry of Environment (MoE) (GSDP, 2009). The SCENR was initially a 

department under the Ministry of Municipal Affairs and Agriculture before becoming an 

independent entity.  Its responsibilities include: developing and implementing plans to 

protect the environment; establishing principles for determining impacts on the 

environment; monitoring and documenting pollution episodes; developing and setting up 

emergency response plans; implementing measures to mitigate pollution impacts; 

conducting studies on the effects of pollutants and ways of minimising these impacts; 
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evaluating and approving environmental impact assessment studies for government or 

private sector projects; providing technical staff trained in the fields of environmental 

monitoring and pollution prevention; enforcing environmental laws and standards; 

collecting data on the state of the environment; supervising and controlling the import, 

transport, disposal and storage of hazardous chemicals; and implementing environmental 

awareness programmes (MDPS, 2017). 

 

The increasing understanding and acceptance of the importance of environmental 

management for continued human progress has resulted in increased efforts to protect 

habitats and reduce biodiversity loss in Qatar.  Qatar’s National Biodiversity Strategy and 

Action Plan (NBSAP) was completed in October 2004 to promote the conservation of 

biodiversity, sustainable use of natural resources, and equitable sharing of the benefits of 

biodiversity in Qatar. The NBSAP contains eleven strategic goals that identify the most 

pressing biodiversity issues in Qatar. Each goal is supported by an action plan that is 

composed of a series of proposed short-term and long-term activities that can be 

developed into practical projects. Each goal is also followed by monitoring indicators and 

responsible institutions (GSDP, 2009). 

 

In 2008, the SCENR was superseded by the establishment of the Ministry of Environment 

(MoE). Employees of MoE have the capacity to act as law enforcement officers in cases 

of contravention against the provisions of laws and regulations (GSDP, 2009). Several 

legislative decrees on environmental protection have been issued, the most prominent of 

which are Law No. 30 in 2002 and Executive By-law No. 4 in 2005 on environmental 

protection; Law No. 4 in 2002 on the hunting of birds and reptiles; Law No. 31 in 2002 

on ‘Radiation Protection’; and Law No. 19 in 2004 on ‘Protection of Wild Fauna and 

Flora and its Natural Habitats’. Emiri decisions have also been issued calling for the 
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protection of the marine environment from pollution from ships and land-based sources 

(GSDP, 2009). 

 

While there has been a steady evolution in the institutions handling environmental 

management in Qatar, limited institutional and human resource capacity, as well as gaps 

in relation to data and research, has constrained their effectiveness.  Policy and regulatory 

controls have by and large not kept up with the nation’s rapid development (GSDP, 2009). 

 

Likewise, Qatar’s Protected Area Action Plan (SCENR 2007) outlines the current status 

of protected areas, as well as a set of action plans to advance the protected area 

programme between 2008 and 2013.  Qatar has five designated protected areas for 

terrestrial ecosystems and three for the marine environment.  These include the newly 

designated Al Reem biosphere reserve, Al Thakira, Shahaniya, Khor Al Udaid, Al 

Weseil, Al Oraiq, Al Isheiriq and Al Mas’habiya. Together they comprise about 22 

percent of the terrestrial area of Qatar.  Shahaniya, Al Mas’habiya and Al Isheiriq were 

wildlife farms developed into captive breeding sites for endangered species. 

 

Qatar is also a signatory to all of the major international environmental treaties and to a 

number of other international and regional conventions in support of environmental 

sustainability including the Basel International Convention on the Control of 

Transboundary Movements of Hazardous Wastes and Their Disposal, 1995; and the 

Protocol for the Prevention of Marine Pollution by Dumping of Wastes and Other Matter, 

1996 (GSDP, 2009). 

 

However, while Qatar has moved quickly to ratify international conventions and establish 

regulatory and managerial bodies, progress on implementing sustainable development 
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plans has been slow. Qatar faces numerous challenges in its transition to sustainable 

development and putting theory into practice, especially on account of its institutional 

and human capacity constraints (GSDP, 2009). 

 

2.7 KEY SUSTAINABLE DEVELOPMENT DRIVERS IN QATAR 

 

Climate change, which is altering precipitation patterns, causing greater frequency of 

extreme weather events and raising sea levels, has been identified as the most pressing 

global environmental problem with potentially catastrophic consequences for human 

development. Moreover, GSDP (2009) noted that human actions have affected the natural 

environment, resulting in rapidly diminishing forests and coral reefs, increased 

consumption of scarce water and energy resources, desertification, the spread of invasive 

alien species, loss of biodiversity, and global climate change. Excessive exploitation of 

natural resources reduced them below sustainable levels such as overfishing and the 

degrading of aquifers. Also, pollution of air, soil, and marine environment affect human 

health and damaged natural ecosystems. Waste, especially industrial and hazardous waste 

generated by industry and the lack of appropriate treatment facilities, result in pollution 

of soil and ground water and affected human health. Additionally, land use change, 

resulting from urbanisation, conversion to agriculture, road construction, and human 

habitation that impairs the functioning of ecosystems is also one of the most significant 

drivers of environmental deterioration. If left unmanaged, the environment will continue 

to deteriorate, impeding efforts to achieve the Millennium Development Goals (MDGs).  

 

Qatar, with its large hydrocarbon industries, is vulnerable to climate change impacts. The 

nation’s total carbon emissions from fossil fuels have recorded a substantial increase over 

the last two decades. Without direct action to ameliorate the rising trend in emissions, 
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Qatar’s carbon footprint can be expected to increase over the next decade, with potential 

long-term negative consequences for human development (GSDP, 2009).  

 

Currently, non-renewable hydrocarbon resources are being used inefficiently in Qatar 

(Richer, 2009). Subsidising manufacturing by providing energy resources at below 

market costs results in overuse of the resource, decreased efficiency, fewer technological 

advances, and greater environmental degradation. Supplying water and electricity to 

Qatari residents for free and at heavily subsidised rates for non-Qatari residents also 

results in serious challenges for developing sustainable use of an already scarce resource.  

While subsidies may be useful for attracting industry and expatriate labour, it is at the 

expense of the environment, the health of citizens and ultimately at the expense of Qatar’s 

future generations.  Qatar therefore needs to review its existing policies to ensure that 

present levels and patterns of consumption are sustainable and resource productivity is 

within the country’s carrying capacity (GSDP, 2009). 

 

Addressing climate change is not only a cross-border phenomenon, but also a cross-

generational challenge. As climate change is a long-term problem with cumulative 

outcomes, mitigation measures implemented today, no matter how stringent, may not 

appear beneficial within the lifetime of the present generation. Action must instead be 

taken on the basis of the longer-term interests of ensuring intergenerational justice 

(GSDP, 2009). Accordingly, mitigating climate change in Qatar requires well-

coordinated global, regional, and local action to reduce causal factors, such as greenhouse 

gas emissions. Adaptation to the consequences of climate change is complex and needs 

to be addressed at all levels. Qatar’s abundant oil and gas reserves offer a window of 

opportunity to make the transition to a post-carbon economy, to help develop and exploit 

environmentally friendly and energy efficient technologies, and to invest in sustainable 
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development. Changes in global markets will open up new opportunities for Qatar to take 

a leadership role in emerging fields, such as emission-reduction approaches, energy-

efficient technologies, green buildings and financing of low carbon activities (Matthew, 

2013). 

 

Furthermore, demographic change, such as too rapid population growth, rural to urban 

migration and shifts in household economic status, tend to exert pressure on many 

elements in the environment. Additionally, failure to account for resource depletion may 

result in a misleading picture of economic conditions. Scientific and technological 

changes exert both positive and negative effects on environmental change: some new 

technologies can, for example, enable more effective pollution abatement, whereas other 

technologies may encourage overexploitation by increasing resource extraction 

efficiency. Institutional gaps, such as the malfunctioning or absence of political and 

regulatory institutions, lead to overexploitation of resources, and weak enforcement 

regimes that fail to deter damaging forms of extraction. Moreover, insufficient 

participation of key stakeholders in the planning and management of sustainable resource 

use reduces the effectiveness of policies, their implementation, and enforcement. In 

addition to the socio-political factors arising from differences in culture and social 

behaviour, which result in varying consumption, production patterns, and social change 

that produces unpredictable shifts in resource use. On the other hand, economic growth, 

which intensifies resource consumption, drives land use change, and generates waste – 

although rising incomes can also bring investments in environmental improvement and 

cleaner technologies (GSDP, 2009). 

 

Increasing industrialisation and infrastructure development pose many challenges to 

Qatar’s environment. Environmental concerns relate, inter alia, to water consumption, 
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marine and land degradation and carbon emissions. There are also concerns related to the 

country’s exceptional population growth that has accompanied its rapid industrialisation 

and development (MDPS, 2017). 

 

Qatar’s population grew from about 422,000 in 1990, to about 617,000 in 2000, and then 

reached 1.4 million in mid-2008 – more than tripling its population size in just 18 years. 

Qatar’s exceptionally rapid population growth, averaging 16 percent per year between 

2005 and 2008, is virtually unprecedented historically and globally. Most of this growth 

is attributable to unskilled and semi-skilled labour migration from South Asia and 

Southeast Asia (notably Indians, Pakistanis, Bangladeshis, Nepalese, Filipinos and 

Indonesians) and other countries of the Middle East and North Africa. The major influx 

of predominantly male expatriate workers is placing increasing demands on land for 

housing and recreation, energy and water, waste disposal and sewage treatment and on 

infrastructure and services (GSDP, 2009). 

 

Extensive dredging and land reclamation, especially in Doha, has radically modified that 

section of the coastline. Intensive building activity is creating a new central business 

district in which more buildings are currently under construction than are operational, and 

unprecedented demand has already resulted in unconventional water supplies (desalinated 

and treated wastewater) almost totally replacing conventional water supplies (from 

rainfall and groundwater) except for agriculture, which is rapidly depleting the remaining 

fossil water drawn from natural aquifers. 

 

Achieving water security is a major challenge for water resource management in Qatar. 

Continued overexploitation of the fossil water reserves threatens the remaining reserves 

from saltwater intrusion, while overuse of ground water for agriculture is resulting in soil 
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salinisation and desertification. There is heavy reliance on desalinated water whose 

production has grown markedly in recent years. Desalinated water is energy-intensive 

and costly, and efforts need to be made to minimise its carbon emission and its threat to 

sensitive marine environments (GSDP, 2009). 

 

Qatar’s total carbon emission from fossil fuels is on the rise. Combating carbon emissions 

is crucial for limiting the negative effects of climate change, which has the potential to 

stall and reverse human development in Qatar, and impact other countries. There are five 

key transmission mechanisms by which this could take place: losses in agricultural 

production and food security; water stress and water insecurity; rising sea levels and 

exposure to climatic disasters; damage to ecosystems and biodiversity; and negative 

impacts on human health (UNDP 2007).  

 

The challenges to the marine environment in Qatar include the global forces of climate 

change and the regional and local impacts of large-scale industrial development, sea 

transport and extraction of marine resources. It is also being threatened by the local effects 

of human activities, such as coastal reclamation projects, the introduction of invasive 

species and overfishing. The degradation of Qatar’s marine environment will have 

implications for food security, human health and sustainable livelihoods for the present 

and future generations (GSDP, 2009). 

 

Qatar is also suffering losses due to desertification, including the loss of plant 

productivity, biodiversity and soil fertility. Improved access to freshwater has allowed 

the livestock population to increase dramatically. However, the move away from a 

nomadic to a more sedentary lifestyle has also resulted in increased localised grazing 

pressure. Livestock grazing by camels, sheep and goats above the ecological carrying 
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capacity has resulted in the reduction of many plant species, changing the shrubland to 

the current relatively barren landscape and contributing to the disappearance of native 

species, such as oryx and gazelles (GSDP, 2009). 

 

2.8 SUSTAINABLE DEVELOPMENT STRATEGIES IN QATAR  

 

A sound environmental management framework in Qatar is essential for building a 

modern state as well as for laying the foundation for a sustainable environment. Qatar 

needs to develop an integrated set of sustainable development indicators to provide 

reliable information for evidence-based decision-making (GSDP, 2009). 

 

Policy options and institutional reforms should identify links between national, regional 

and global concerns. Qatar’s efforts to protect the environment will not be sufficient on 

their own. Many problems faced by Qatar are also confronted by other countries. 

Regional and international alliances should be continued and expanded. Qatar has the 

capacity and resources to take a leadership role in spearheading best practices in 

sustainable development (GSDP, 2009). 

 

Qatar is engaged in a range of broad-based educational reforms aimed at increasing 

attainment levels, skills and lifelong learning. Educational policy combines a mix of 

strategies focusing on quality issues and expanding choice and access, including through 

the establishment of internationally renowned universities at its Education City. It is also 

attempting to strengthen links between education and training and the needs of the labour 

market (GSDP, 2009). 

 

Basic schooling for Qataris is now universal in marked contrast to the situation a 

generation ago. However, there is general acknowledgement that the quality of education 
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is not yet up to international standards, with Qatari students, especially boys, markedly 

lagging in mathematics and science subjects (GSDP, 2009b). Further, whilst school 

enrolments have increased substantially at the secondary level, there has been little 

change at the tertiary level, with relatively low male participation (MDPS, 2017). 

 

2.9 THE QATAR NATIONAL VISION 2030 

 

The Qatar National Vision 2030 (QNV2030) is built on four pillars aiming for a society 

that promotes justice, benevolence, and equality.  

 

 

 

 

 

 

Figure 2.1: Four pillars of the Qatar National Vision 2030 

 

Environmental Development 
 

The QNV 2030’s environmental pillar will become increasingly important as Qatar is 

forced to deal with local environmental issues, such as the impact of diminishing water 

and hydrocarbon resources, and the effects of pollution and environmental degradation, 

as well as international environmental issues, such as the potential impact of global 

warming. Assessing the severity of risks and dealing with anticipated changes will require 

mobilizing capacities and coordinating efforts to tackle problems that arise (GSDP, 

2009). To achieve a balance between development needs and protecting the environment, 

including air, land, water and biological diversity, the QNV 2030 foresees the following 

environmental outcomes: 
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sustain a prosperous 

society  

Social development 

 
Develop just and 

caring society with 

high moral standards 

and capable of 

playing a significant 

and active role in 

global development  

Economic 

development 

 
Develop competitive 

diversified economy 

to meet needs and 

secure high standard 

of living and 

prosperity for all its 

people in present and 

future   

Environmental 

development 

 
Management of the 

environment such 

that there is harmony 

between economic 

growth, social 

development and 

environment 

protection  
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 Preserving and protecting the environment, including air, land, water and biological 

diversity, through: 

o An environmentally aware population that values the preservation of the natural 

heritage of Qatar and its neighbouring states; 

o An agile and comprehensive legal system that protects all elements of the 

environment, responding quickly to challenges as they arise; and 

o Effective and sophisticated environmental institutions that build and strengthen 

public awareness about environmental protection and encourage the use of 

environmentally sound technologies. These institutions will also conduct 

awareness-raising campaigns, employ environmental planning tools, and carry 

out environmental research. 

 A comprehensive urban development plan for Qatar that adopts a sustainable policy 

with regard to urban expansion and population distribution. 

 Encouragement of regional cooperation to put in place preventive measures to 

mitigate the negative environmental effects of pollution arising from development 

activities. 

 A proactive and significant regional role in assessing the impact of climate change 

and mitigating its negative impacts, especially on countries of the Gulf. 

 Support for international efforts to mitigate the effects of climate change. 

 

Achieving environmental sustainability requires a mode of development which maintains 

a stable environment that predictably and reliably provides resources, such as clean water, 

food, energy and clean air, and that protects people from floods, droughts, and disease. 

The causes of environmental change are complex and interconnected and include direct 

as well as indirect factors that lead to deterioration of ecosystems. 
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Economic Growth 

 

Markets do not adequately price or provide a wide range of environmental goods and 

services. Indeed, there are many kinds of environmental goods and services that markets 

do not provide at all (GSDP, 2009). For example, while markets in carbon are now 

developing, they do not stretch into the distant future. Carbon futures are now traded X 

years ahead, but not at longer horizons. The reasons for these “market failures” are 

manifold and include: an absence of property rights; problems of “non-excludability” and 

“non-rivalry” that diminish willingness to pay; information failures and uncertainty and 

technical difficulties in pricing and trading environmental goods. This combination of 

factors provides a rationale for government action that aims to better match outcomes 

with society’s preferences about the natural environment. Governments may also feel 

obligated to act if they consider that the preferences of the current generation risk injustice 

for future generations (GSDP, 2009). 

 

Dealing with these issues is far from easy. Even if information was complete and would 

allow for the identification of an “optimal” strategy, there would still remain 

distributional concerns both within and between generations. Ultimately, there is no 

scientific resolution of what “economic sustainability” might mean, only one that is based 

on moral judgments and principles. One such principle, that is widely accepted, is that of 

intergenerational justice. Substitutability in production and consumption implies a 

general capacity to create well-being rather than preserve any particular resource. 

Preservation of the resource base does not imply, for example, that all exhaustible mineral 

and fossil fuel resources must be conserved, but rather the replacement of non-renewable 

resources that have been utilised with something else that is renewable, whether physical 

or human (Anand and Sen, 2000). Proceeds from a shrinking asset should be reinvested 

so that the yield from these investments compensates for the dwindling resource.  
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Social Equity 

 

The ultimate goal of social development is to improve and enhance the quality of life of 

all people. It requires good governance, respect for human rights, fundamental freedoms 

and the rule of law, increased social and economic opportunities, gender equality, active 

involvement of civil society, and the promotion of respect for cultural diversity. 

Empowerment and participation, including the active participation of women, are 

essential for human progress. 

 

Promoting and sustaining social development requires an orientation of values, objectives 

and priorities towards the well-being of all, and the strengthening and promotion of 

supportive institutions and policies. The pursuit, promotion and protection of these values 

provide the legitimacy of all institutions and promote an environment in which human 

beings are at the centre of sustainable development (GSDP, 2009). 

 

Qatar’s Human Development Progress 

 

Human development is a major contributor to the achievement of sustained economic 

growth. It is both a means towards and an outcome of it. Expanding opportunities and 

capabilities, including through health, education, and the empowerment of women, 

provides the path for advancing sustainable development (GSDP, 2009). 

 

The goal of sustainable development is to try to ensure intergenerational fairness which 

requires a balance between sustainability in the future and ongoing development. This 

fundamental principle is incorporated in the QNV 2030. The aims are for non-renewable 
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resources to be conserved, and renewable resources developed and substituted in the 

interests of the country, the region and the global community (GSDP, 2009). 

 

Qatar has undergone a remarkable social and economic transformation within a period of 

less than a generation, advancing to 34th out of 179 countries in the Human Development 

Index. Until the current global economic crisis, Qatar enjoyed a period of unparalleled 

prosperity, with exceptional economic progress evident in the increasing standard of 

living of its people.  

 

Qatar has achieved higher levels of performance in the gross domestic product (GDP) 

and education components of the HDI relative to the average of the Gulf Cooperation 

Council (GCC) countries, and is on par in terms of the health component. In 2006, the 

GDP Index for Qatar and the GCC Countries increased sharply, exceeding the average of 

the five highest HDI countries, due largely to the sharp increase in oil prices. Conversely, 

Qatar is lagging behind the five highest HDI countries, especially in terms of the 

education component as a result of relatively low enrolments in tertiary education. It 

follows that a significant advance in Qatar’s HDI ranking will require achieving higher 

post-secondary enrolments, particularly of boys, who have much lower enrolment rates 

than girls (GSDP, 2009). 

 

Progress in Qatar’s human development has been made possible by the country’s 

abundant hydrocarbon resources, especially its gas reserves, and by the wise use of the 

revenue from these resources. Rising oil and gas revenues, and accumulating surpluses, 

have been and continue to be used to fund a large and growing number of development 

projects in infrastructure, public utilities, health, and education. Qatar’s real GDP has 

been growing at an impressive pace. Rising per capita incomes have not been 
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accompanied by widening income inequalities. Among Qatari households, the Gini 

coefficient at 0.293 is relatively low and similar to that of the Scandinavian countries. 

Qatar has put in place an extensive social and welfare support system for its citizens 

(GSDP, 2009). 

 

2.10 CHALLENGES TO SUSTAINABLE RESOURCE USE IN QATAR 

 

Despite Qatar’s economic, social and environmental progress, sustainable development 

in the country is still facing a number of challenges (Al Nabit, 2017). A key challenge for 

Qatar in achieving sustainable development lies in translating the national goals of the 

QNV 2030 into concrete and workable programmes and projects, as well as establishing 

appropriate regulatory mechanisms and policies. Al Nabit (2017) noted that effective 

management to lead the 2030 agenda implementation and harmonisation with the national 

development strategy (NDS) is also a key challenge, in addition to the need for adequate 

human resources for such a big task and efficient communication strategy covering the 

staff of all sectors, and the challenges of stakeholder involvement in NDS 

implementation. The need for enabling legal environment is another key challenge (Al 

Nabit, 2017).  Environmental policies must be based on solid research, sound scientific 

knowledge, and international norms and standards (Salman, 2009).  How best to measure 

sustainable development and the environment have been the subject of international 

debate and the focus of some controversy. Achieving agreement on values, goals and 

actions to promote sustainable development is often difficult given the different interests 

of stakeholders.  
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2.11 SUMMARY 

 

This chapter has presented a thorough review of the literature in the area of sustainability 

and policies and tactics implemented by the Qatari government relating to its 

sustainability strategy. The chapter discusses the concept of sustainability, strategies, 

challenges and impact of sustainability strategies on competitiveness. From the review of 

different academic studies, it is generalised that sustainability is an important concept for 

all business organisations to ensure continuous growth and development in the present 

and future arena. Focus on sustainable development from the past to the present has 

greatly shifted from environmental and economic development to human capital 

development through strategic management and effective governance.  

 

Moreover, sustainability emphasises meeting whole community or stakeholders’ interests 

through well-organised practices. In particular, regarding the concept of sustainability, it 

is also identified that sustainability relies on different aspects, including continual 

improvement, decision-making, participation, governance, and knowledge enhancement 

and information. Continual improvement is linked with sustainability with respect to 

fulfilling emerging needs in the present environment. Decision-making and participation 

in the context of sustainable management promote human resources competency and 

efficiency. The aspect of knowledge enhancement and information leads to developing 

people’s awareness with current and new concepts that stimulates their ability to become 

knowledgeable and innovative. The governance aspect of sustainability development 

supports fulfilling requirement with respect to accountability, transparency, and 

efficiency. 

 

From the above discussion, it can also be concluded that several types of sustainability 

initiatives are taken by organisations, which include green initiatives along with 
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programmes that benefit society and employees of the organisations. Some of the 

sustainability initiatives discussed above are green supply chain management, purchasing 

fair trade products, educating society, innovation and adoption of new technology. In 

addition to this, it is also analysed from the above discussion that sustainability practices 

have a positive impact on an organisation's performance, as it improves the reputation of 

organisations while also enhancing the capability to innovate which ultimately results in 

gaining competitiveness. Analysis of the literature review revealed that there has been no 

significant research undertaken on the sustainable development of Qatar. 

 

The state of Qatar government developed ‘Qatar National Vision 2030’ that provides the 

basis for meeting its long-term objectives by setting up new sustainable development 

policies. The QNV 2030 implementation brought together existing and brand new 

governmental policies through National Development Strategies that were spread over 

two periods i.e. 2011-2016 and 2017-2022. This has led to a reduction of unsustainable 

patterns of production and consumption. 
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CHAPTER 3 : A REVIEW OF LITERATURE ON SMART 

CITIES, KNOWLEDGE MANAGEMENT AND BUSINESS 

MODEL INNOVATION 
 

 

 

3.1 INTRODUCTION 

 

This chapter presents a thorough review of literature in the area of smart cities, knowledge 

management (KM) and business model innovation for sustainability. Therefore, various 

related aspects have been covered and this also includes theoretical and practical 

examples by using authentic and contemporary sources. This chapter concludes with a 

summary.  

 

3.2 LITERATURE REVIEW ON SMART CITIES   

 

The McKinsey Global Institute (MGI) estimated that between now and 2025, the world’s 

urban population will grow by 65 million people a year. The world population has been 

steadily concentrating in cities. A massive rise in this percentage took place from slightly 

more than 50 percent in 1950 to more than 75 percent of the EU population being located 

in urban areas in the year 2010, which has been forecast to increase to about 85 percent 

within the next 40 years (Caragliu et al., 2011). Similarly, according to the World Bank 

Group, 2 billion people lived in developing country cities in 2000; by 2050, that number 

will grow to 5.5 billion (Walder, 2015). This urbanisation is a tremendous move; meeting 

the needs of this changing demographic will be a challenge (Bouton et al., 2015). The 

population density of cities is vital for the environment, innovation, economic 

development, and so much more (Walder, 2015). 

 

Cities traditionally function like magnets. Social, cultural, and economic networks attract 

more and more people to urban areas, because people have an almost intrinsic need for 
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such networks (Cities Today, 2017). This represents growing challenges in terms of land 

use, mobility, use of raw materials, energy and air quality, each of which affects the other. 

The solution lies in the smart use of infrastructure, of the region’s specific capacities, and 

data (Cities Today, 2017). 

 

Moreover, the rush to urban centres, particularly in emerging economics, is driven by a 

desire for a better life with more opportunities; as economics start to centralise in cities, 

so do people (Walder, 2015). Providing better services whilst meeting the significant 

requirements for business to retain globally competitive, in addition to the increasing 

pressure is to reduce our environmental footprint and achieving climate targets are the 

major challenges for cities around the world (Airaksinen et al., 2016). Spending on 

enhancing energy efficiency, renovating, and improving infrastructure and on generating 

better living quality, and working environments, are vast. Then again, cities have 

inadequate financial assets for governance and amenities. As a result, they necessitate an 

efficient management of the limited resources (Kourtit et al., 2012). 

 

The development of the concept of the smart city has been driven by the realisation of the 

increasing challenges of managing, controlling and constructing of cities. This has been 

further elaborated by the research work of Dameri (2013), which suggested that the need 

and cause of the development of the concept of the smart city have mainly been driven 

by the increasing challenges of environmental degradation values and issues that have 

been generated due to excessive urbanisation. The argument of Albino (2015) was 

convincing enough that the concept of smart cities today is the concept of the advanced 

business sector. In today’s 21’st century world, the concept of smart cities is more 

reflected by the interest that the business sector has drawn related to the intervention of 

information and communication technology and its implementation in the construction 
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and development of infrastructure. Several studies have made efforts to define the concept 

of smart cities. The concept explained by the study conducted by Townsend (2013) 

suggests that smart cities can be defined as the places where the information technology 

is integrated with infrastructure, architecture, and daily life objects including the 

individuals in order to address the challenges and issues that are associated with social, 

economic and ecological values. Another compact and detailed definition was suggested 

by Caragliu (2009) who defined smart cities as when investments are made in human and 

social sectors, such as in social capital, traditional (transport), and modern (ICT) that in 

communication infrastructure. This has been to achieve sustainable economic growth in 

improving the quality of life by means of effective management of natural resources with 

the participation of government. The argument of Neirotti (2014), in explaining the 

concept of smart cities, was also convincing enough that smart cities can be characterised 

as the extensive use of information and communication technologies in the urban domain, 

which has primarily focused on various domains that assist cities to make better and more 

efficient use of their resources.  Section 3.3 reviews the concept of sustainable cities.  

 

3.3 THE SUSTAINABLE CITIES 

 

Before explaining the concept of sustainable cities, it is necessary to understand the 

definition of sustainable development. According to the study conducted by Le (2015), 

sustainable development is development that considers the fulfilment of the needs and 

requirements of the present without affecting the ability or capabilities of future 

generations in order to meet their needs.  This definition of sustainable development can 

also be easily understood by analysing the case of the Swedish government. The 

government of Sweden purposefully adopted the smart sustainable strategy by promoting 

its developed strategy “generational goal”. The government of Sweden handed over its 
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environmental policy to developing the next generation with a focus to solve major 

environmental problems because of increasing environmental and health problems.  

 

The initiation and development of the concept of “sustainable cities” have focused on 

technical solutions for a more efficient urban metabolism. The research work of Kramers 

(2013) elaborated the concept of sustainable cities as the sustainability impact that occurs 

within the administrative boundaries of the particular city. The most generalized 

definition of sustainable cities can be sustainable cities are cities that are designed and 

developed with the consideration of social, environmental and economic impact, focusing 

on the existing population and resources besides affecting the population or generation 

and the resources of the next generation.  

 

The one major reason that drives the concept of sustainable cities is the fact that cities, in 

order to make them self-sufficient, need to support life of its citizens, and need a place 

like a hinterland from which the resources can be utilised with the dissemination of the 

waste. Previously, places like hinterlands were generally located near cities. Previously, 

these activities were limited to allotted places such as hinterlands. However, increased 

globalisation, industrialisation and the increased share of good consumption has resulted 

in increased environmental and social concerns (Cook, 2013). This has been further 

elaborated by the research work of Höjer (2013), which suggested that the increased 

environmental impacts have scattered significantly over the globe. As a consequence, the 

environmental impact of the city is hard to delimit to the urban metabolism within the 

boundaries. In realisation of this, the concept of the sustainable city was developed with 

the focus on designing and construction of cities by considering the social, economic and 

environmental values.   Section 3.4 explains the concept of smart and sustainable cities.  
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3.4 SMART AND SUSTAINABLE CITIES 

 

The concept of smart and sustainable cities is an integrated concept of the three entities 

that are smart, sustainable and the city itself. Several previous studies have provided 

sufficient evidence for exploring the concept of smart and sustainable cities. In some of 

the identified definitions of a smart city, it has been suggested that sustainability is the 

only integral part of the notion of smart sustainable cities. However, the work of Neirotti 

(2014) provided an argument why the term sustainability is important in the notion of 

smart and sustainable cities. The research by De (2015) focused on explaining the concept 

of smart and sustainable cities and emphasised the link between the three entities of the 

term smart, sustainable cities.  

 

Dameri (2013) argued that, to understand the concept of the smart sustainable city, it is 

necessary to better understand the concept of sustainability first. The sustainability of 

cities refers to the designing, constructing and development of infrastructure and other 

areas with the utilisation of technology by considering the social, economic and 

environment. This has further been explained by Edmunds (2012) which suggested that 

use of technology in the form of information and communication technology is referred 

to as the most important factor that has revived and empowered the concept of smartness 

and sustainability. This has been because smart technologies, such as the advancement in 

information technology, have provided cities with a chance to utilise technology and to 

develop such environmentally friendly and sustainable options that can reduce the 

environmental degradation factors.  

 

Several previous researchers have made efforts to explore the concept behind smart 

sustainable cities. The research of Albino (2015) defined the concept of the smart 

sustainable city as the city that fulfils the definition of sustainability in terms of meeting 
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the needs and requirements of its present inhabitants. Furthermore, the definition of smart 

sustainable cities does not allow cities to compromise on the ability and potential of future 

generations and individuals in order to preserve their needs. Furthermore, the definition 

of smart sustainable cities also allows cities to exceed the local or planetary 

environmental limitations.  However, research by Cocchia (2014) suggested that the 

information communication technology sector is assumed to be one of the most 

influential factors that play an instrumental role in delivering smart and sustainable cities.   

Section 3.5 reviews the sustainable urban development and sustainable cities.  

 

3.5 SUSTAINABLE URBAN DEVELOPMENT AND SUSTAINABLE CITIES 

 

Urbanisation is the shifting of people from rural areas to urban areas. This can have both 

positive and negative impacts on the urban development of cities. There are several 

challenges that policymakers face when there is a large population living or willing to 

live in the urban areas. This is mainly because of the lack of facilities in rural areas that 

force people to shift to urban areas. One major issue associated with increased 

urbanisation is that resources like land and energy are being overused. Out of the 17 

sustainable development goals (SDGs) developed by the United Nations, around eight to 

nine goals are directly or indirectly related with the reforms that the UN wishes to see in 

urban areas (United Nations, 2018). This indicates the importance of sustainable urban 

development to the overall sustainability of the society. 

 

According to the United Nations (2018), 55 percent of the world’s total population is 

living in urban areas and which is expected to increase by 13 percent by the year 2050. 

Clearly, this indicates that most of the population is created because of the activities in 

urban areas and in order to develop a sustainable environment, it is important for 

individuals and businesses mainly to ensure sustainable urban development. This has also 
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been the reason why people from different fields have shown interest in working on 

sustainable urban development (Höjer and Wangel, 2015). Several researchers and 

academic students have keenly worked on sustainable urban development, policymakers 

have expressed their concerns on increasing urban pollution and are devoted to addressing 

sustainable urban development. Private businesses have also started introducing 

technologies and practices that promote sustainable urban development (Hult, 2013).  

 

Considering the increasing urbanisation and the need for sustainable urban development, 

the United Nations have also aimed to promote urban development to ensure 

sustainability (Estevez et al., 2016). According to the United Nations (2018), goal number 

11 of the 17 SDGs aims at improving the living conditions in cities by using eco-friendly 

means of transport. Goal number 12 emphasises reducing land pollution that is created 

by industries. Goal number 8 stresses the promotion of alternative sources of energy, like 

solar and wind, and also focuses on equal employment opportunities. The attention of all 

the concerned authorities illustrates how important the role of sustainable urban 

development is in the overall sustainability of society and a healthy environment. From 

the above discussion, it is crucial to investigate the key smart cities strategies that have 

been implemented to achieve Qatar’s smart cities agenda. Section 3.6 explains the 

concept of knowledge management. 

  

3.6 LITERATURE REVIEW ON KNOWLEDGE MANAGEMENT  

 

The most sustainable organisations are looking at themselves and their future through the 

lens of the ‘five capitals model’ of natural, human, social, manufactured, and financial 

capital (Costanza, 2001). At the same time, evidence continues to mount and 

demonstrates that corporate social-environmental performance is strongly associated with 

financial and marketplace success (Wagner and Schaltegger, 2004). However, scarcity of 
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knowledge and expertise in the context of smart and sustainability is, and will continue 

to be, a huge challenge for many organisations regardless of whether they are in the 

private or public sector.  

 

In fact, sustainability issues, such as climate change, require organisations to engage with 

their extended stakeholders and their communities. In addition to this, organisations also 

need to craft and deploy new sustainable business models to reduce environmental, social 

and financial risks of their daily business operations. This often calls for the creation, use 

and exploitation of new knowledge. Therefore, knowledge resources must be properly 

captured and shared to provide an environment for well-informed decisions. An effective 

management of knowledge associated with sustainability will help leaders, managers, and 

change agents to better understand  how to craft and implement various smart and 

sustainable strategies for their organisational competitive advantage.  

 

According to Nonaka and Takeuchi (1995), knowledge is a dynamic process that involves 

personal beliefs being justified in line with the ‘truth.’ Meanwhile, KM involves using 

intellectual processes to acquire and process raw data to produce information. According 

to Plato (427-347 BC), knowledge is perception, true judgment and justified true belief 

(Anand et al., 2010). All of this information is placed into structures that embody 

knowledge (Saint-Onge, 1996).   

 

It is widely recognised that knowledge is an essential strategic resource for an 

organisation to retain a sustainable competitive advantage. Therefore, managing 

knowledge has become significant for today’s organisations to meet changes and 

challenges. Specifically with respect to the construction industry, Yu et al. (2013) 

highlighted the complexity associated with the knowledge-intensive environments of the 
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construction industry where cumulative identity of experiences and knowledge differ 

daily across engineers, projects and companies.  

 

Knowledge is a vital resource for construction-oriented organisations. In construction 

projects, knowledge is scattered, and the pool of knowledge could be lost if there is no 

proper channel for the knowledge created during the construction phase, for re-use on 

other projects (Kasimu et al., 2013). The knowledge can be divided into two categories, 

known as tacit knowledge and explicit knowledge. Tacit knowledge is normally defined 

as personal knowledge which is difficult to formalise, written down, explained and 

described. By contrast, explicit knowledge is easily to formalise and describe, which 

means it can be easily transmitted between people (Nonaka, 1994).  

 

From the empirical literature, it is apparent that there are two types of knowledge: explicit 

and tacit knowledge. Explicit knowledge may take the form of data or involve expressing 

formal or systematic language, specifications, scientific formula or user guides. By 

contrast, tacit knowledge cannot be seen, expressed or measured because it is experience-

based and subjective. As such, it cannot easily be communicated to somebody else and 

nor is it simple to encode (Polanyi, 1966; Nonaka, 1994; Nonaka et al. 2000). Two 

methods can be applied when dealing with tacit knowledge: technical and cognitive. 

Technical knowledge is concerned with expertise, informal skills and know-how that is 

developed from experience over an extended period of time but cannot easily be 

communicated via formal channels. Meanwhile, cognitive knowledge comprises mental 

models, schema and beliefs that are unquestioningly assumed to be true (Nonaka and 

Takeuchi, 1995). 
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In the same vein, Hariharan (2015) supported this view, defining tacit knowledge as 

normally managed by experts, due to the difficulty of documenting and sharing it with 

others. From a broader perspective, Gerami (2010) also shared the same opinion, pointing 

out that this type of knowledge is normally in people’s minds, obtained through their 

experiences.  

 

Contrasting with tacit knowledge, explicit knowledge is a more formal and could be 

transferred and managed by words, numbers from different sources such as books, 

manuals, journals, data bases and others (Steven et al., 2010). However, Suresh, et al. 

(2017) explained there are different forms of knowledge mentioning them as tacit, 

explicit, hard, soft, tangible and intangible. Nevertheless, the majority of authors just 

recognise KM in two common classifications. Shah et al. (2014) established that tacit 

knowledge can be divided into two categories, cognitive and technical. The cognitive is 

created by working models of the surrounding world, in which the mind plays an 

important role because it creates and manipulates all the interpretations.  

 

The cognitive elements can comprise paradigms, beliefs, and viewpoints which are used 

by the mind to creates pattern and perceive and define the environment. Nonaka (1994) 

pointed out that a person recognises and interprets the surrounding environment through 

the patterns of the cognitive knowledge and technical knowledge is based on of know-

how, abilities and techniques that apply to a specific situation.   

 

McEvily and Chakravarthy (2002) acknowledged that tacit knowledge is specific and 

complex, as once it is developed inside the organisation, it starts to generate long lasting 

advantages because this type of knowledge is too difficult to imitate. The organisation 

can expand their knowledge base through the application of existing knowledge in the 
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company, along with the new one (Szulanski, 2003), allowing the organisation to absorb 

the internal and external knowledge and mix them with the pre-acquired knowledge, and 

creates new knowledge (Cohen and Levinthal, 1990).  

 

Even explicit knowledge can be involved. This can be combined with internal knowledge 

which may result in new and exclusive knowledge (Zack, 2002). Therefore, KM can be 

seen as a tool in order to enhance organisational performance with many academic and 

practitioners advocating the organisational benefits of KM including delivery of projects 

with quality, shorter design and production times, customer and staff satisfaction and 

market leadership (Carrillo and Chinowsky, 2006; Suresh et al., 2017).  

 

Alavi and Leidner (2001) defined KM as the systematic process of acquiring, organising 

and communicating knowledge - both tacit and explicit o- f organisational members so 

that others may make use of it to be more effective and productive. Davenport and 

Prusack (1998) stated that KM is an existing resource for organisations much like their 

human resource management, information systems and organisational management. This 

particular definition is derived from human resource management and information 

systems. 

 

Van der Spek and Spijkervet (1997) stated that KM involves generating, storing, 

disseminating and retrieving knowledge. It is apparent that the terminology overlaps in 

many areas. For instance, Swan et al. (2000) referred to ‘using’ and ‘sharing’ knowledge, 

whereas Tiwana (2002) used the terms ‘utilisation’ and ‘sharing.’ Meanwhile, Davenport 

(1994) referred to KM as the practice of capturing, disseminating and using knowledge 

effectively. 
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Von Krogh et al. (2000) grouped KM impact on organisational performance into three 

broad categories: risk minimisation, efficiency improvement and innovation. Risk 

minimisation is closely linked to identifying and holding onto the core competencies that 

the organisation has. In most construction organisations, people have been recognised as 

key holders of valuable knowledge. KM can minimise the risk of losing valuable 

knowledge by identifying, locating and capturing what is known by individuals and 

groups of employees that is critical for an organisation’s survival.  KM can also impact 

people’s learning, adaptability and job satisfaction (Becerra-Fernandez et al., 2004). For 

example, KM can facilitate employees’ creativity and group effectiveness through 

informal and formal socialisation. 

 

In the view of Birasnav (2014), knowledge management is a practice similar to other 

management practices. It has become an important element for organisations as it helps 

in achieving a competitive edge by improving the capabilities of the firms. In addition to 

this, knowledge management includes the sharing of knowledge which takes time and 

while sharing organisational information, it is important to have trust before sharing 

information. Therefore, the knowledge management system is being used by a different 

organisation to store the information, share it and make the work faster.  

 

Ruggles (1997) noted that not all tools are computer based but much emphasis is placed 

on the electronic tools due to their dynamic capabilities, quick evolution, and 

organisational impacts. He does not differentiate the term KM techniques and 

technologies whereas he terms it as KM tools. Davenport and Prusak (1998) asserted that 

KM tools are more than information technology; they are about the people who add value 

by transforming static data into meaningful information and knowledge by mixing it with 

their own experience and interpretations. Therefore, Davenport and Prusak (1998) 
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acknowledged that KM techniques and technologies are mutually dependent. In this 

study, KM techniques and technologies are not differentiated. This is because in most 

scenarios, techniques and technologies are interdependent and support KM activities such 

as knowledge mapping, knowledge capturing and knowledge sharing.  

 

Massingham (2014) asserted that KM tools are able to amass data from various sources 

and classify, integrate and codify these data. In addition, Massingham (2014) suggested 

that these tools make it possible to retrieve and reveal knowledge and can also be 

employed in order to disseminate knowledge among staff. Pfeffer et al. (2013) stated that 

KM tools are technologies that facilitate KM sub-processes such as codification and 

knowledge transfer. Alternatively, Massingham (2014) suggested that the terms ‘KM 

tools’ and ‘KM techniques’ are interchangeable and believed that KM techniques are 

simply the means through which knowledge is managed using tools. The lack of 

consensus in the empirical literature therefore poses a question regarding what the 

practical differences and similarities are between tools, technologies and techniques. 

From the above discussion, it is crucial to investigate the key KM strategies in the context 

of smart and sustainable strategies currently being implemented in Qatari public sector 

organisations. Section 3.7 reviews literature on innovative business models for 

sustainability. 

 

3.7 LITERATURE REVIEW ON INNOVATIVE BUSINESS MODELS FOR 

SUSTAINABILITY  

 

According to Geissdoerfer et al. (2018b), business models can be defined as “simplified 

representations of the value proposition, value creation and delivery, and value capture 

elements and the interactions between these elements within an organisational unit”. 

However, since there can be several representations of the same organisational unit, 
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perceptions of the term must be considered that assume an underlying abstract concept 

that is characteristic of the entity - analogue to capabilities, resources, or strategies, which 

can be documented in different ways without the document becoming the underlying 

concept. Not fully considered can be definitions with reduced scope that assume identity 

of the business model with one of its elements, for example, the revenue model. 

 

Academic and practitioner interest in sustainable business models has grown rapidly. 

When the concept was first conceived, its main purpose was to put companies into the 

service of the transformation to a more sustainable economic system and to provide 

leverage for integrating sustainability considerations into organisations and helping 

companies to achieve their sustainability ambitions (Stubbs and Cocklin, 2008). Today, 

the notion of sustainable business models is increasingly seen as a source of competitive 

advantage (Porter and Kramer, 2011). Thus, it could be argued that the sustainable 

business model concept model might eventually supersede the business model concept, 

much like sustainable competitive advantage has superseded competitive advantage. 

 

What the definitions in the literature have in common is that they see sustainable business 

models as a modification of the conventional business model concept, with certain 

characteristics and goals added to it; and they either 1) incorporate concepts, principles, 

or goals that aim at sustainability; or 2) integrate sustainability into their value 

proposition, value creation and delivery activities, and/ or value capture mechanisms. 

 

The literature describes different subcategories, archetypes, or generic strategies for 

sustainable business models, like product-service systems, base of the pyramid, or 

circular business models. These types have additional characteristics. For example, 

circular business models do not only create sustainable value, employ pro-active multi-



 

83 

 

stakeholder management, and have a long-term perspective, but also close, slow, 

intensify, dematerialise, and narrow resource loops (Bocken et al., 2016; Geissdoerfer et 

al., 2018a). However, because of potential trade-offs between these additional 

characteristics and the characteristics that qualify a sustainable business model, there may 

be cases that represent only the subcategory without being a sustainable business model. 

This could, for example, be caused by efficiency gains of a new technology that exceed 

the environmental benefits of closing the loop for an old technology, or negative 

consequences of going circular for the working conditions of employees (Geissdoerfer et 

al., 2018a). Section 3.8 explains the concept of business model innovation. 

 

3.8 BUSINESS MODEL INNOVATION 

 

According to Geissdoerfer et al. (2018b), sustainable business models can be defined as 

business models that incorporate pro-active multi-stakeholder management, the creation 

of monetary and non-monetary value for a broad range of stakeholders and hold a long-

term perspective. Business model innovation is a stream in the work on business models, 

and some authors of the latter assume it to be an implicit part of their conceptualisation.  

 

The concept is investigated to understand and facilitate the analysis and planning of 

transformations from one business model to another. The capability for frequent and 

successful business model innovation can increase an organisation’s resilience to changes 

in its environment and constitute a sustainable competitive advantage (Geissdoerfer et 

al., 2018). 

 

Definitions refer to business model innovation as a change in the configuration of either 

the entire business model or individual elements of it, either as a reaction to opportunities 

or challenges in the organisation’s environment or as a vehicle for diversification and 
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innovation. Consequently, the concept’s main fields of application have been in corporate 

diversification (Ansoff, 1957), business venturing and start-up contexts. Based on the 

described business model innovation examples, four generic configurations of business 

model innovation can be distinguished. These comprise start-ups, business model 

transformation, business model diversification, and business model acquisition.  

 

Lindgardt et al. (2009) stated that at least two business model elements have to change 

for an innovation to qualify as a business model innovation. However, the thresholds for 

changes in a company’s activities to qualify as a change in a business model element 

remain unclear - for instance, when a product innovation constitutes a new value 

proposition. Thus, it remains conceptually underexplored under what circumstances, for 

example, product innovation, service innovation, or changes in the supply chain qualify 

as a business mode innovation. Section 3.9 explains the business model innovation for 

sustainability. 

 

3.9 BUSINESS MODEL INNOVATION FOR SUSTAINABILITY 

 

Commonly accepted explanations consider that business models refer to the logic of how 

a firm does business, and explain how the firm creates, delivers and captures value 

(Magretta, 2002; Teece, 2010). However, there is no general agreement on the concept 

of business models. Evans et al. (2017) noted that empirically grounded classifications of 

business models are still scarce and adopt two perspectives: classification schemes with 

no explicit criteria, and theoretical typologies including ad hoc criteria based on prior 

theories in economics, strategy and entrepreneurship. 

 

Spieth et al. (2014) suggested that the business model concept goes far beyond simple 

storytelling of how a firm does business and has a potential to provide a holistic 
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perspective of the firm’s activities. Teece (2010) suggested that the design of business 

models enables the reconfiguration of business capabilities to adapt the firm to the 

changing business environment. Business models are seen as a vehicle for innovation and 

a necessary means for commercialising technological innovations, as well as a subject of 

innovation, e.g., open innovation, collaborative entrepreneurship, the business model 

itself as part of the intellectual property (Teece, 2010; Zott et al., 2011; Evans et al., 

2017). 

 

Evans et al. (2017) noted that, in the search for greater adaptive capacity and sustainable 

ways of doing business, novelty, creativity and positive innovation are bound to play a 

crucial role. Sustainability innovations refer to novelty not only in technology, but also 

in processes, operating procedures and practices, business models, systems and thinking. 

Researchers from different disciplines (economic sociology, innovation, history, 

technology studies) have attempted to explain business model innovation for 

sustainability from various perspectives. Existing studies can be structured into 

organisational, inter‐organisational and societal levels (Boons and Lüdeke‐Freund, 

2013). Sustainability innovations require more integrated thinking and the 

reconfiguration of several business aspects such as capabilities, stakeholder relationships, 

knowledge management, leadership and culture.  

 

Schaltegger and Wagner (2011) reflected on sustainability innovations as those envisaged 

to make real and substantial improvements by developing superior production processes, 

products and services, and by exercising strong market influence and social or political 

influence. Stubbs and Cocklin (2008) highlighted that business model innovations for 

sustainability tend to be ad hoc and neither systematic nor systemic. The generation of 

sustainable business model is multidimensional and complex, hence there are few known 
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successful cases (Hart and Milstein, 2003; Evans et al., 2017). Section 3.10 explains the 

business model innovation for public sector sustainability.  

 

3.10 BUSINESS MODEL INNOVATION FOR PUBLIC SECTOR 

SUSTAINABILITY  

 

Osborne et al. (2015) noted that sustainable business practice in commercial markets has 

traditionally been equated with a healthy ‘bottom line’ profitability that provides a return 

for shareholders and/or owners. More recently, however, there has also been a growing 

awareness that, even in commercial markets, this is not sufficient. This has led to 

alternative models of sustainable practice including the triple bottom line and social audit 

and social accounting based one. Traditional business models in the private sector have 

been predicated upon the ‘single bottom line’ of organisational profitability as a measure 

of sustainability. However, this is an insufficient measure of sustainability for public 

sector organisations. Public service business models need to be more sophisticated and to 

be predicated upon public value rather than an organisational ‘single bottom line’ 

(Osborne et al., 2015).  

 

Lusch and Vargo (2014) have argued robustly that contemporary business requires 

business models embedded within a service-dominant logic − because this logic, 

predicated upon knowledge transformation, is the basis for value creation for any type of 

business.  Governments can be role models in using these new types of business models 

and experimenting with them, showing other types of customers the benefits, and maybe 

participate in overcoming some of the barriers by customers who are deterred by the long-

term contracts and large investment costs (Henriksen et al., 2012). Moreover, the public 

sector can encourage the use of life-cycle models by demanding products where focus 

has been placed on green supply chain management or on cradle-to-cradle, by developing 
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selection criteria to be used in public tenders. Furthermore, the public sector can develop 

criteria for procuring recycled materials, instead of using virgin materials when, for 

example, buildings and roads are built. Focus can also be placed on designing for 

recycling, where products are designed to be separated to allow materials to be reused 

and recycled. The public sector can also encourage industrial symbiosis by developing 

criteria for the resource cycles of companies participating in public tenders. 

 

The public sector has occasionally been described as incapable of innovation. Drucker 

(1985) stated that governments tend to maximise input rather than optimise production. 

However, the need for innovation in the public sector is perhaps more pressing than ever 

before (Axelson et al., 2017). Despite the growing government interest in advancing 

public sector innovation, academic research is limited. Although some research on 

innovation challenges in the public sector literature adheres to political science and 

economics, the literature on strategic management and innovation is scarcely concerned 

with this empirical domain. Specifically, few strategic management perspectives explain 

how innovation efforts in the public sector differ from initiatives in the private sector. 

This is surprising because governments face a pressing need to reinvent themselves, 

particularly in situations of sluggish economic growth, increasing debt burdens and 

changing demographics (Axelson et al., 2017). However, the business model literature 

has not yet been applied to the public sector. 

 

Previous research has noted that innovations are often available to the public sector but 

remain un-diffused because governments might be more bureaucratic and unwilling to 

adopt new practices (Rashman and Hartley, 2002). In turn, efforts towards sustainability, 

efficiency and accountability within governments may result in less innovation. However, 
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relatively little research has examined the ability of the state to engage in innovation 

activities. 

 

Bason (2010) suggested that it is not logical for the public sector to engage in innovation 

work because individuals usually lack both resources and incentives to develop or realise 

major innovation activities. In contrast to for‐profit organisations, public organisations 

lack clear incentives for innovation, especially if failure is penalised more than success is 

rewarded (Wilson, 1989). The fundamental idea of public organisations, as Wilson (1989) 

stated, is thus to reduce uncertainty and introduce stability and routine and not to innovate. 

Hence, some have argued that public organisations are inherently incapable of innovation 

(Drucker, 1985). In other words, the state’s role is neither that of an innovator nor that of 

an entrepreneur. Systemic perspectives, such as the business model concept, usually 

indicate that changes in any one component of the concept generate feedback loops that 

affect other components. Therefore, changes in one component may have ripple effects 

throughout a system, which makes changes inherently difficult to undertake and predict. 

For example, poor incentives to innovate and a limited market mechanism may generate 

a severe procurement challenge in a constellation of actors, including firms within a 

public sector that aim to undertake innovation efforts. According to Henriksen et al. 

(2012), the key challenges for public sector business model innovation include: large 

investments (long-term) tied up in products; complications with involving other 

companies in value-chain; internal company organisation; current accounting practices; 

traditional mind-sets; bonus systems for the buyer; long payback time for customers; 

uncertainty about savings for customers, and financial institutions; lack of capital for 

initial investments and for smaller projects since there is a competition for scarce capital 

with more traditional investments; lack of flexibility due to long-term contracts; lack of 
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financial and human resources; and lack of knowledge in companies and public 

authorities. 
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Figure 3.1: Overview of the research process 
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3.11 SUMMARY 

 

This chapter has presented a thorough review of the literature on smart cities, knowledge 

management and business model innovation that relates to the current study’s objectives. 

The chapter discussed the concept of smart and sustainable cities in detail along with the 

impact of urbanisation on environmental sustainability. The chapter found that 

digitalisation which is a key part of urbanisation can also have a negative impact on the 

overall sustainability of the country if not processed and managed efficiently. Merely 

allowing knowledge to reside within an organisation is insufficient to deliver success; 

rather, it must be actively managed. Figure 3.1 presents the overview of the research 

process. Various mechanisms can be utilised to manage knowledge in organisations. The 

knowledge contained within an organisation is both multifaceted and highly complex and 

spans the full range from tacit to explicit. Sustainable business model innovation is a 

relatively nascent field of research. Changes to business models are recognised as a 

fundamental approach to realise innovations for sustainability. The capability to rapidly 

and successfully move into new business models is an important source of sustainable 

competitive advantage and a key leverage to improve the sustainability performance of 

organisations. Public service business models need to be more sophisticated and to be 

predicated upon public value rather than an organisational ‘single bottom line’. 
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CHAPTER 4 : RESEARCH METHODOLOGY FOR THE 

STUDY 

 

4.1 INTRODUCTION 

 

The purpose of this chapter is to set out the methodology employed in the current study. 

This includes specifying the approach to data collection, as well as the data analysis 

techniques that were adopted. 

 

4.2 OVERVIEW OF THE RESEARCH PROCESS 

 

The choice of research methodology is a crucial and difficult step in the research process 

(Walker, 1997). In this research, the research process was identified into three key phases 

within its flexible boundaries. The three phases are the literature review, research strategy 

and the output. The development of the research work started with the literature review.  

 

Fink (1998) defined “a literature review as a systematic, explicit, and reproducible design 

for identifying, evaluating, and interpreting the existing body of recorded documents”. 

The analysis of documents pursues the aim of opening up materials that do not have to 

be created on the basis of a data collection by the researcher. Literature reviews usually 

have two objectives: First, they summarise existing research by identifying patterns, 

themes and issues. This way the literature review provides a starting point for research. 

Secondly, any contribution to research from conceptual or empirical work has to be 

enfolded against existing theories as a means of thought organisation and substantial 

justification (Brewerton and Millward, 2001). This helps to identify the conceptual 

content of the field and can contribute to theory development. One of the challenges 

associated with the literature review is that it is impractical to read everything. Therefore, 

only for emerging or narrowly defined issues it might be possible to provide complete 
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reviews. In this research, the review of relevant literature involved background study on 

sustainability, smart cities, knowledge management, and innovative business models. The 

study features a qualitative research method design, i.e., it used qualitative data collection 

and analysis techniques. The research outputs constitute results analysed in Chapter 5, 

Chapter 6, Chapter 7, Chapter 8, Chapter 9, Chapter 10 and Chapter 11.  The 

aforementioned chapters are substantiated with relevant literature. 

 

4.3 RESEARCH APPROACH 

 

Naoum (2013) pointed out that research designs can be defined as; “plans that guide the 

arrangement of conditions for the collection and analysis of data in a manner that aims to 

combine relevance to the research purpose with economy in procedure”. Research design 

also can be defined as “an action plan for getting from ‘here’ to ‘there’ where ‘here’ may 

be defined as the initial set of questions to be answered and ‘there’ is some sort of 

conclusion (answers) about these questions. Between ‘here’ and ‘there’ may be found a 

number of major steps, including the collection and analysis of relevant data” (Naoum, 

2013). 

 

Naoum (2013) also stated that research methodology covers the understanding of the 

research and the strategy adopted to answer the research question. Additionally, it implies 

a system of obvious rules and procedures, which the study is based upon and against 

which claims for knowledge are evaluated. Research methodology can be defined as “the 

principle and procedures of the logical thought process which are applied to a specific 

investigation. On the other hand, a research method refers to “specific activities designed 

to generate data, for example questionnaire, interviews, focus groups, and observation” 

(Greener, 2008).  
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According to Harwell (2011), it is possible to characterize a study’s methodology as 

qualitative; as quantitative; or as involving both qualitative and quantitative methods, in 

which case it is typically referred to as mixed methods. Identifying a study’s research 

design is important because it communicates information about key features of the study, 

which can differ for qualitative, quantitative, and mixed methods. However, one common 

feature across research designs is that at one or more points in the research process, data 

is collected (numbers, words, gestures, etc.), albeit in different ways and for different 

purposes. Thus, qualitative studies are, among other things, studies that collect and 

analyse qualitative data; quantitative studies are, among other things, studies that collect 

and analyse quantitative data; and so on (Harwell, 2011). 

 

Crotty (1998) described four key features to consider in research design: the epistemology 

that informs the research; the philosophical stance underlying the methodology in 

question (e.g., post-positivism, constructivism, pragmatism, and advocacy/participatory); 

the methodology itself; and the techniques and procedures used in the research design to 

collect data. 

 

Qualitative research methods focus on discovering and understanding the experiences, 

perspectives, and thoughts of participants—that is, qualitative research explores meaning, 

purpose, or reality (Hiatt, 1986). In other words, qualitative research is a situated activity 

that locates the observer in the world. It consists of a set of interpretive, material practices 

that make the world visible. These practices transform the world. They turn the world 

into a series of representations, including field notes, interviews, conversations, 

photographs, recordings, and memos to the self. At this level, qualitative research 

involves an interpretive, naturalistic approach to the world. This means that qualitative 
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researchers study things in their natural settings, attempting to make sense of, or interpret, 

phenomena in terms of the meanings people bring to them (Denzin and Lincoln, 2005). 

 

Central to this inquiry is the presence of multiple “truths” that are socially constructed 

(Lincoln and Guba, 1985). Qualitative research is usually described as allowing a detailed 

exploration of a topic of interest in which information is collected by a researcher through 

case studies, ethnographic work, interviews, and so on. Inherent in this approach is the 

description of the interactions between participants and researchers in naturalistic settings 

with few boundaries, resulting in a flexible and open research process. These unique 

interactions imply that different results could be obtained from the same participant 

depending on who the researcher is, because results are created by a participant and 

researcher in a given situation (Harwell, 2011). 

 

Qualitative research methods are also described as inductive, in the sense that a researcher 

may construct theories or hypotheses, explanations, and conceptualizations from details 

provided by a participant. Embedded in this approach is the perspective that researchers 

cannot set aside their experiences, perceptions, and biases, and thus cannot pretend to be 

objective bystanders to the research. Another important characteristic is that the 

widespread use of qualitative methods in education is relatively new, dating mostly to the 

1980s, with ongoing developments in methodology and reporting guidelines (Denzin, 

2006). 

 

Quantitative research methods attempt to maximize objectivity, replicability, and 

generalisability of findings, and are typically interested in prediction. Integral to this 

approach is the expectation that a researcher will set aside his or her experiences, 

perceptions, and biases to ensure objectivity in conducting the study and the conclusions 
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that are drawn. The key features of many quantitative studies are the use of instruments, 

such as tests or surveys to collect data, and reliance on probability theory to test statistical 

hypotheses that correspond to research questions of interest. Quantitative methods are 

frequently described as deductive in nature, in the sense that inferences from tests of 

statistical hypotheses lead to general inferences about characteristics of a population. 

Quantitative methods are also frequently characterized as assuming that there is a single 

“truth” that exists, independent of human perception (Lincoln and Guba, 1985). 

 

Trochim and Land (1982) defined quantitative research design as the glue that holds the 

research project together. Design is used to structure the research, to show how all of the 

major parts of the research project—the samples or groups, measures, treatments or 

programmes, and methods of assignment—work together to try to address the central 

research questions (Harwell, 2011). 

 

Definitions of quantitative research design are complicated due to the fact that this term 

is often used to identify the experimental design reflecting the arrangement of 

independent and dependent variables associated with data collection (Harwell, 2011). 

 

Quantitative methods have a long history, dating to at least the 1930s, that has produced 

strong professional norms that impact research activities, such as the criteria used to make 

funding decisions and decisions about the kinds of studies and results likely to be 

published (Harwell, 2011). 

 

Generally, research design has moved from an almost exclusive reliance on quantitative 

methods to a more varied approach that includes qualitative research methods. As Lincoln 

and Guba (1985) pointed out, both qualitative and quantitative research methods 
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emphasize truth, consistency, applicability, and neutrality while taking different 

procedural approaches to assure quality (Harwell, 2011). 

 

4.4 DATA COLLECTION AND ANALYSIS 

 

Qualitative research is “an authority term covering an array of informative techniques 

which seek to describe, decode, translate or when come to relations with the meaning, of 

certain more or less certainly arising phenomena in the social world” (Van Maanen, 1979) 

which give rise to “detailed descriptions of events, conditions, and interactions between 

people and things providing depth and detail” (Patton, 1990).  

 

Qualitative research is based on an interpretive paradigm and is exploratory in nature. 

This enables researchers to gain information about an area in which little is known 

(Liamputtong and Ezzy, 2005). The sampling method used in this study was purposive 

or non-probability sampling, whereby the subjective judgements of the researcher are 

used in selecting the sample (Remenyi et al., 1998). Furthermore, the purposive sampling 

technique involves drawing samples that are both easily accessible and willing to 

participate in a study (Tashakkori and Teddlie, 2010). According to O’Leary (2004), non-

probability sampling methods are used when there is a need to answer the “how” and 

“why” questions. Therefore, a purposive sampling technique was used in order to achieve 

representativeness. In this study, qualitative data was collected through semi-structured 

interviews. Semi-structured interviews provide some flexibility and are one of the ways 

to obtain a realistic picture of an individual’s view (McCormack and Hill, 1997). 

 

According to Bernard (1998), a semi-structured interview question is best used when 

there is only one chance to interview the interviewee. The semi-structured interview 

question will assist with providing a reliable set of qualitative data. It also provides 
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understanding in developing a topic of interest that may abandon from the interview and 

develop a relevant and properly structured interview question. Generally, semi-structured 

interviews will be taped and transcribed for analysis. Interview questions can be prepared 

ahead of time and allow proper preparation before the interview takes place. A semi-

structured interview also allows the interviewee freedom to express their opinions in their 

own terms. In this study, qualitative data was collected through semi-structured 

interviews. Semi-structured interviews provide some flexibility, and it is one of the ways 

to obtain a realistic picture of an individual’s view (McCormack and Hill, 1997).  

 

A total of 40 public sector organisations in Qatar were contacted from which 56 

interviewees agreed to participate in this study. Firstly, the organisations were sent the 

invitation letter, which stated information about the research, the ethical aspects of 

conducting interviews and the benefits of participating (i.e. sharing the summary of the 

results). The study sample included directors, advisers and managers responsible for 

implementing Qatar National Vision 2030 as presented in Appendix A. The interviews 

lasted between 20 and 90 minutes. The format of these interviews was face-to-face, and 

the transcripts were recorded and supplemented with field notes as appropriate. These 

interviews were recorded with permission and supplemented with field notes. During 

interviews, visible evidence of sustainability-related activities in the interviewed 

organisations (e.g., posters, awards) was also noted. Documents, such as reports relating 

to sustainability initiatives, were also collected. Full, verbatim transcripts were produced 

to ensure nothing was omitted based on subjective filtering by the researcher. Audio tapes 

were frequently replayed to pick up additional data from voice inflection and demeanour, 

laughter and joviality, and other nuanced behaviour otherwise lost during transcription.   
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An important sample size issue in qualitative research involves saturation of information 

(Glaser and Strauss, 1967; Strauss and Corbin, 1998). Robbins (1994) noted that the 

suitable number of experts for qualitative research may range from 5 to 50. To ensure 

greater dependability and transferability (Creswell, 2014), a total of 56 professionals were 

interviewed from the Qatari public sector organisations. An important sample size issue 

in qualitative research involves saturation of information (Strauss and Corbin, 1998). 

Saturation is a term used to describe the point when no new insights or range of ideas are 

generated through adding more data. In this study, data was collected until no new aspects 

of smartness and sustainability issues were revealed. In this study, actual saturation of 

data occurred before the 54th interview. Therefore, only 56 interviews were conducted. 

 

In a comprehensive assessment by Morison and Moir (1998) on the pros and cons of using 

software for coding, limitations seemed to outweigh benefits. When purported efficiency 

of data management and retrieval capabilities were weighed against the potential loss of 

“familiarity with the data engendered through repeated handling, reading and re-reading 

that is part of the analytical process itself distancing researcher from the data through 

mediation of computer software”. Therefore, it was decided that a better approach was to 

use paper, pen, and the capabilities of Microsoft Word.  

 

The analysis of the interviews was undertaken using Content Analysis. The purpose of 

content analysis is to provide knowledge and understanding of the phenomenon (Downe-

Wamboldt, 1992). Applications of content analysis show three distinct approaches: 

conventional, directed, or summative. All three approaches are used to interpret meaning 

from the content of text data and, hence, adhere to the naturalistic paradigm. The major 

differences between the approaches are coding schemes, origins of codes, and threats to 

trustworthiness (Kondracki and Wellman, 2002). In conventional content analysis, 
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coding categories are derived directly from the text data. With a directed approach, 

analysis starts with a theory or relevant research findings as guidance for initial codes. A 

summative content analysis involves counting and comparisons, usually of keywords or 

content, followed by the interpretation of the underlying context. The current study 

adopted a conventional approach to content analysis. Using content analysis enabled the 

researcher to include large amounts of textual information and systematically identify its 

properties, e.g., the frequencies of most used keywords in context by detecting the more 

important structures of its communication content.  

 

Hsieh and Shannon (2005) noted that a Content Analysis is a method of research for 

subjective interpretation of the context of text through a process of system classification 

of coding and identification of themes or patterns. In the study, coding of the transcribed 

documents involved open coding of meaning units, that is, words, phrases, sentences, 

paragraphs, which essentially involved labelling concepts. The emerging concepts were 

mapped into themes. The unit of analysis adopted for this study was the Qatari public 

sector, and the embedded unit of assessment was the ‘individual employee’. 

 

4.5 VALIDITY AND RELIABILITY OF RESEARCH 

 

Miles and Huberman (1994) referred to validity with terms such as internal validity and 

external validity. Internal validity refers to the accuracy and trustworthiness of the 

information. That is, whether it represents the participants’ reality. In other words, 

internal validity addresses whether the findings are credible (Creswell, 2009). In this 

study, threats to internal validity were minimised through triangulation of data collection 

methods (interviews, internal and external documents) and verification of the initial 

thematic codes by participants, where they judged the accuracy of data collected, though 

not its conclusions. The researcher asked participants, after the interview, to review the 
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analysed data. Participant validation involved communicating key thematic codes to the 

original informant and asking them to confirm the accuracy of thematic codes. Having 

multiple sources of data in addition to the interviews (e.g., external and internal 

documents) also enabled the researcher to check for convergence. All key informants 

agreed that they had been recorded and interpreted accurately. Participant validation 

served to strengthen the trustworthiness of the study.  

 

External validity explains how generic the research findings are beyond the cases used in 

the study (Yin, 2003). External validity has been an important issue and the number one 

subject of discussion when discussing the quality of qualitative research. Yin (2003) 

notices that critics typically claim that no generalising can be undertaken on the basis of 

a few cases, let alone a single case. As to the external validity, the results of this study 

remain limited in their generalisability, irrespective of the triangulation. 

 

Traditionally, reliability means that a later investigator would be able to repeat the already 

conducted study in the same environment and receive the same results and draw the same 

conclusions (Yin, 2003). Thus, an important prerequisite for allowing future researchers 

to repeat an earlier study is a thorough documentation of the research implementation. In 

qualitative research, conventional measures of reliability (e.g., replicability) are not very 

applicable as the real world is constantly changing. Ensuring and demonstrating to others 

that “data generation and analysis have not only been appropriate to the research 

questions, but also thorough, careful, honest and accurate” becomes essential (Marshall 

and Rossman, 1999). In this study, the researchers have attempted to ensure the reliability 

of the study through a careful documentation of the data collection procedures and the 

questions the respondents were asked.  
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Mathie and Camozzi (2005), suggested preparing the research methodology means 

designing the tools required for each method that has been selected. For instance, if the 

research involves observation and interviews, it is required to develop an observation data 

sheet and interview guides (if it is a semi-structured interview) prior to going into the 

field. This is also the time to practise the skills that are needed to carry out the methods 

in use. Very often, a colleague can act as a ‘subject’ and the researcher can role-play 

methods prior to arriving on-site. This is especially useful if the researcher is not used to 

prior fieldwork. Discussion with others who have conducted similar research could also 

give the researcher useful insights into the practice of qualitative research.   

 

In this study, the researcher entered as a novice using a qualitative research approach. 

Hence, prior to the field study semi-structured interviews were conducted with three 

academic staff members at the University of Wolverhampton. One of them was the 

Director of Studies for this research and the other two were lecturers. After listening to 

the recording of the interviews on numerous occasions, the researcher learned that she 

needed to improve her listening skills and to wait until the participant had completely 

finished what they were saying before prematurely interrupting with the next question. 

As the interviewees proceeded, the researcher also learned to be sensitive to the answers 

and probe in depth.  

 

4.6 ETHICAL ISSUES 

  

Since the nature of qualitative data is based on interaction between researcher and the 

participants, it can be challenging throughout the different stages of study. By considering 

qualitative data collection in a study, some ethical challenges must be taken into account. 

Qualitative data collected can be described as interpretive research where this method 

investigates why and how of a human being and the findings may be controversial if the 
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interpretation is incorrect and biased. Therefore, ethical guidelines were been 

implemented in order to deal with ethical challenges of qualitative studies. The first stage 

was submission of the ethical form to get approval from the University of Wolverhampton 

for this research. As far as the ethical form is concerned, it was approved to proceed to 

the next level of the research study. The participants were given information on the ethical 

guidelines as the relationship and the intimacy during the research would be treated as 

“private and confidential” (see Appendix B). The participants were informed that the 

control and ownership of the data belongs to the researcher solely for the purposes of this 

study. 

 

4.7 THE DEVELOPMENT OF AN INNOVATIVE BUSINESS MODEL FOR 

IMPLEMENTATION OF SMART AND SUSTAINABLE STRATEGIES  

 

The empirical findings from the previous stages of the study and aspects from the critical 

review of the literature were considered in the development of an innovative business 

model for implementation of smart and sustainable strategies for the benefit of Qatari 

organisations. In this study, during face-to-face interviews, interviewees were asked 

whether there was a need for an innovative business model for implementing smart and 

sustainable strategies in Qatari public sector organisations.  Of the interviewees, 

overwhelmingly, 100% (56 of the 56) noted the need for an innovative business model 

for implementing smart and sustainable strategies. Therefore, an innovative business 

model for implementation of smart and sustainable strategies for the benefit of Qatari 

organisations was developed (see chapter 10 for more details). The developed model uses 

environmental, social and economic dimensions of sustainability as its foundation. The 

developed business model was validated with five senior professionals from five Qatari 

public sector organisations. These five senior professionals used for the validation were 

not part of the 56 interviewees conducted as part of the main study. The professionals had 
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over 10 years of work experience in the public sector management. The professionals had 

been informed by e-mail about the objectives of the research study and the aim of the 

business model. Also attached to the email was the developed business model. This e-

mail was sent one week prior to the face-to-face interview so as to create an opportunity 

for the interviewees to review the developed model. The experts selected were required 

to provide comments on the developed model (See Appendix D).  

 

4.8 SUMMARY 

 

This chapter provided an overview of the research methodology and procedures used in 

the acquisition and analysis of empirical evidence used to determine how Qatari public 

sector organisations are embedding smart and sustainable strategies in order to achieve 

the Qatar National Vision 2030.  The chapter also explains why and how qualitative 

methodology was adopted for this study. Content analysis was used to analyse the 

qualitative data. The results from the analysis of the qualitative data are discussed in 

Chapter 5, Chapter 6, Chapter 7, Chapter 8, Chapter 9, Chapter 10, and Chapter 11. The 

next chapter (i.e. Chapter 5) discusses the key the key reasons for implementing smart 

and sustainable strategies in Qatari organisations. 
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CHAPTER 5 : THE KEY REASONS FOR IMPLEMENTING 

SMART AND SUSTAINABLE STRATEGIES  
 

 

5.1 INTRODUCTION 

 

This chapter focuses on the key reasons for implementing smart and sustainable strategies 

in Qatari organisations. The results are based on the perceptions of the 56 participated 

interviewees. The findings are also substantiated with the relevant literature.  In this study, 

interviewees were asked to list and describe the key reasons for implementing smart and 

sustainable strategies in their organisations through face-to-face interviews. This study 

revealed six key reasons for implementing smart and sustainable strategies in Qatari 

public sector organisations (see Table 5.1). In the order of importance, they are: Qatar 

National Vision 2030, improved decision-making, to reduce operating cost, to improve 

water efficiency, to improve transport infrastructure, and to develop safe and sustainable 

communities. Each of these key reasons is discussed in detail from section 5.2 to 5.7. 

Finally, section 5.8 summarises the key findings. In doing so, Chapter 5 addresses the 

first research objective, which is “to explore and document the key reasons for 

implementing smart and sustainable strategies in Qatari public sector organisations” and 

the first research question, which is “what are the key reasons for implementing smart 

and sustainable strategies in Qatari public sector organisations”?   
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Table 5.1: Key reasons for implementing smart and sustainable strategies in 

Qatari public sector organisations (N=56) 

 

Sl. 

No 

Key reasons for implementing smart and sustainable 

strategies   

Percentage of 

interviewees 

cited (N= 56) 

1 Qatar National Vision 2030 
100%  

(56/56) 

2 Improved decision-making    
92% 

(51/56) 

3 To reduce operating cost   
82% 

(46/56) 

4 To improve water efficiency 
80% 

(45/56) 

5 To improve transport infrastructure 
75% 

(42/56) 

6 To develop safe and sustainable communities 
70%  

(39/56) 

 

 

5.2 QATAR NATIONAL VISION 2030 

 

In this study, overwhelmingly 100 perccent (56 of 56) of the interviewees echoed that 

Qatar National Vision 2030 was the key reason for implementing smart and sustainable 

strategies in their organisations. In order to achieve the goals of the National Vision 2030 

holistically and optimally, Qatari administration has laid particular emphasis on 

sustainability initiatives. In this regard, one of the first national sustainability initiatives 

launched by the administration was Qatar National Development Strategy (2011-2016), 

which was aimed at neutralising the foremost environmental challenges facing the 

infrastructural and manufacturing organisations of the country. This led to a number of 

smart and sustainable strategies that were focused on sustainable development of different 

private and public sector departments, all aiming at completely sustainable governance 

of different areas of the Qatari nation. Among the different initiatives, the Ministry of 
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Municipality and Environment of Qatar has deduced plans to reach complete 

sustainability in urban planning and environmental control.  

 

The Qatar National Vision 2030 is primarily focused on four major aspects of societal 

and national development, comprising of social, economic, human, and environmental 

aspects of development. The human development pillar aims at empowering people to be 

able to support and sustain the growth in the country. For this purpose, a range of policies 

have been introduced for improvements in the field of healthcare, education, and the 

workforce in general. Reforms have been introduced in the post-secondary education 

sector, and cultural, scientific and intellectual research areas. Increases in opportunities 

have been made through training, academic support and academic achievement for the 

citizens to increase their calibre.  

 

Under social development, the key policies have focused on building a secured and stable 

society, preservation of the heritage of Qatar, and enhancement of its Arabian and Islamic 

identity, promotion of a spirit of tolerance, empowerment of women and access to high-

quality services to fulfil the needs and desires of people. Measures have also been 

undertaken to ensure the development of Qatar on an international platform by focusing 

on its active role in the Arab League, Gulf Cooperative Council and the United Nations.  

In respect of the economic pillar, the Qatar National Vision 2030 has focused its policies 

on diversification and growth of non-energy sectors and transformation into a knowledge-

based economy. The key milestones in technological advancement and financial 

development have been the Qatar Science and Technology Park and Qatar Financial 

Centre.  
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The environmental pillar largely focuses on the establishment of harmony between 

economic and environmental growth. In this regard, its policies focus on keeping on the 

industries through legislation and environmental assessment. 

 

5.3 IMPROVED DECISION-MAKING 

 

In this study, 91 percent (51 of the 56) of the interviewees noted that improving decision-

making was a key reason for implementing smart and sustainable strategies in their 

organisations. The advances in digitalisation have made access to information much 

easier. For instance, individuals of a smart and sustainable city have the facility to access 

and evaluate the huge amount of material that can be used for several purposes like 

research and development. According to the key factors identified by the Intelligent 

Community Forum (2018), the key characteristics of a smart city include improved 

connectivity, knowledgeable and talented workforce, effective digitalisation and 

innovation. All these sources help individuals and businesses in enhancing their decision-

making skills. 

 

The implementation of smart and sustainable strategies enhances use of information 

technology. Making effective use of information technology is only possible through 

connectivity. In the information age of today, humans, rather everything, in a city can be 

connected. Humans are connected to each other with the help of advanced handheld 

devices which are owned by almost everyone living in smart cities today as used while 

traveling by Andrade (2007). Such a stronghold of connectivity synchronises the 

behaviour of human in today’s society. Other than humans, the smart city may also 

contain businesses, government and infrastructure that are connected. Information flow 

from one to another may improve decision-making. For example, the communication of 

business activity to the government by businesses themselves will in turn help the 
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government make their plans and arrangements. These include taxation, subsidies, 

infrastructure development and other arrangements made by the government as in the 

article by Spoehr et al. (2012). These arrangements which will once be communicated to 

businesses will help them make their decisions accordingly. As a result of communication 

and information connectivity, the workforce will have extra knowledge to apply while 

working; this will lead to innovation throughout the environment. 

 

5.4 TO REDUCE OPERATING COST   

 

In this study, 82 percent (46 of the 56) of the interviewees noted that the reduction of 

operating cost was a key reason for implementing smart and sustainable strategies in their 

organisations. Generally, saving on operating costs enables organisations to obtain 

benefits by simplifying the management structure, reusing recycling resources, and 

improving production efficiency to seize the opportunities for smart and sustainable 

development. Obviously, this will not only increase the organisational value, but also 

improve the positive public reputation and maintain competitive advantage (Renukappa 

et al., 2013).  

 

Ever-increasing water costs and shortage of human resources are forcing Qatari public 

sector organisations to reduce their operating costs. At the same time, the increasing cost 

of fossil fuels, security of supply, and reducing carbon emissions through improved 

process efficiency are forcing organisations to implement cost-saving related 

sustainability initiatives. Eco-efficiency and socio-efficiency are the basic components of 

sustainability (Savitz and Weber, 2006). For example, eco-efficiency initiatives allow the 

firm to reduce the amount of resources used to produce services, which in turn decreases 

the organisation’s operating cost while decreasing its environmental impact. Also, it will 

coordinate environmental activities of the firm to achieve greater organisational 
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efficiency and effectiveness. The underlying theme of eco-efficiency is simple: pollution 

is waste, and waste is inefficient and represents a misallocation of scarce resources. 

 

5.5 TO IMPROVE WATER EFFICIENCY 

 

In this study, 80 percent (45 of the 56) of the interviewees noted that improving water 

efficiency is an important reason for implementing smart and sustainable strategies in 

their organisations. Namely, there is an interaction between energy conservation and 

water resource protection. Cities across Qatar are continuously attempting to solve the 

issue of water scarcity through the use of innovative technologies (new/novel 

technologies and emerging technologies) and innovative approaches to water 

management. Among these innovations are the improved processes and systems for 

managing flow and improving metering for water distribution systems/networks. Smart 

water systems make use of digital technology to aid in saving water consumption/usage, 

reducing costs, and increasing the reliability and transparency of water distribution 

networks. An example of an application of smart water systems is the overlaying of 

physical pipe networks with data and information networks (Polson, 2013). 

 

5.6 TO IMPROVE TRANSPORT INFRASTRUCTURE 

 

In this study, 75 percent (42 of the 56) of the interviewees noted that improving transport 

infrastructure is another important reason for implementing smart and sustainable 

strategies in Qatar. Transport and overall infrastructure are a key benefit of executing a 

smart city agenda. According to the study of Kamers et al. (2014), the models that are a 

part of the smart city provide information about the routes and destination of public 

transports. These models also allow easy processing of payments like online payments to 

facilitate the citizens. The transport will comprise of eco-friendly technology that will 
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reduce pollution. Similar to improved transport facilities, improving infrastructure will 

also be a key benefit of smart cities. According to Schaffers et al. (2011), three key 

elements of a potential smart city are governance, innovative economy and the 

infrastructure of the city. Washburn et al. (2009) also emphasized highly the 

infrastructure and stated that it is an important part of a smart city.  

 

As mentioned under the previous heading, the development of good systems of transport 

may also improve the environment of the city. Another characteristic of the rail and road 

services, which provide overall benefits to the system, are that it helps connect remote 

areas of the city, which may not be accessible otherwise. This would in turn provide 

opportunities to people living in the suburbs to join the other developed parts of the city. 

Another matter concerned with the infrastructure involves better banking services which 

support the economic activities and business carried out in the city as discussed in the 

article by Marchand (2016). Additionally, smart technologies can be used at traffic 

signals to ensure smooth flow of traffic, not only automated but traffic monitoring should 

be done to ease the traffic flow from one part of the city to other. The systems for efficient 

parking and earning parking fees may also be developed in the city, leading to a reduction 

in the traffic woes of citizens. 

 

5.7 TO DEVELOP SAFE AND SUSTAINABLE COMMUNITIES  

 

In this study, 70 percent (39 of the 56) of interviewees noted that developing safe and 

sustainable communities is another important reason for implementing smart and 

sustainable strategies in Qatar. Digitalisation can play a major role in achieving the 

sustainable development goals (SDGs) set by the United Nations. Digital technologies, 

such as online health services, robots, can be very helpful to nations in achieving a 

sustainable environment (Seele and Lock, 2017). According to Heemsbergen (2016), 
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digitalisation has created new and effective ways of determining, observing, collaborating 

and governing sustainability in a much more transparent manner. According to the author, 

it has been a positive step in attaining sustainability. Digitalisation has also played an 

important role in exploring improved possibilities for research that could be more 

productive for the future (Shah et al., 2015). Hampton et al. (2013) also stated that 

digitalisation has made the analysis of big data easier, which has a positive impact on the 

overall sustainability of the environment. 

 

Technological advances and the transparency system within a city ensure that a smart city 

is a safe place to live in. Technologies like CCTV cameras, gunshot and original license 

detectors are few of the examples of how technology can ensure security in a smart city.   

According to Meronen (2017), the smart city has several characteristics, and one 

important characteristic is that it enables safety and security of the communities residing 

within the city. The city has better healthcare and education facilities that protect the 

communities from all sorts of troubles. Surveillance cameras and wireless connectivity 

between the police and security forces (including private security companies) may lead 

to effective policing by the state and a more secure environment in the whole of the smart 

city. Security personnel may be better able to perform their duties. Access points in 

society may be equipped with retina scanners or other forms of positive identification of 

humans which cannot be forged or duplicated so that monitoring of human movement   

within the city can take place using equipment as described in the article by Kozma et al. 

(2012). Similarly, identification of vehicles can be done through scanning identification 

stickers on windscreens of cars moving on the road network expanded throughout the 

city. 
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5.8 SUMMARY 

 

Six key reasons for implementing smart and sustainable strategies in Qatari public sector 

organisations have been discussed in this chapter. They were: Qatar National Vision 

2030, improved decision-making, to reduce operating cost, to improve water efficiency, 

to improve transport infrastructure, and to develop safe and sustainable communities.  

Milne et al. (2006) noted that sustainability has always been difficult to assess directly, 

since it is an abstract and multidimensional concept. Therefore, organisations face 

significant challenges in taking the first steps towards implementing smart and 

sustainable strategies. For instance, understanding the underlying concepts of 

sustainability, changing the attitudes of employees and customers, as well as new policy 

or legislation, which encourages the uptake of the sustainability agenda, is a challenge. 

To improve sustainability performance, therefore leaders have to recognise and better 

understand the concept of sustainability. 

 

Overall, the following inferences and implications can be drawn:  

 A complex mix of government, economic, social, and environmental forces drive 

Qatari organisations to implement smart and sustainable strategies.  

 Before organisations embed sustainability initiatives, they need to understand and 

recognise key drivers which are pushing them towards implementation. 

Therefore, understanding the drivers for implementing smart and sustainable 

strategies is important.  

 More effective integration and knowledge sharing within and across smart and 

sustainable strategies and projects are required. Establishing a collaborative 

network with both internal and external stakeholders would be pivotal and should 

be addressed thoroughly. 
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 Understanding the level of importance of the different drivers can help 

organisations prioritise and align processes and resources accordingly to ensure 

success. This could assist decision makers to develop smart and sustainable 

strategies based on the drivers.  

 

Chapter 5 has addressed the first research objective, which is “to explore and document 

the key reasons for implementing smart and sustainable strategies in Qatari public sector 

organisations” and the first research question, which is “what are the key reasons for 

implementing smart and sustainable strategies in Qatari public sector organisations”?  

The next chapter (Chapter 6) discusses the key sustainable strategies that are currently 

being implemented in Qatari public sector organisations to achieve the National Vision 

2030. 
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CHAPTER 6 : SUSTAINABLE STRATEGIES ADOPTED 

IN THE STATE OF QATAR 
 

 
6.1 INTRODUCTION 

 

The purpose of this chapter is to present the key sustainable strategies that have been 

implemented in Qatari public sector organisations. The results are based on the 

perceptions of the 56 participated interviewees. The findings are also substantiated with 

the relevant literature.  In this study, interviewees were asked to list and describe key 

smart and sustainable initiatives that have been implemented in their organisations 

through face-to-face interviews. This study revealed ten key initiatives under the umbrella 

of sustainable strategies that have been implemented in these Qatari public sector 

organisations (see Table 6.1). In the order of implementation, they are sustainable water 

management strategies, renewable energy strategies, sustainable sports strategies, 

resources efficiency strategies, electric vehicles (EVs) strategies, Industry 4.0 strategies, 

smart healthcare strategies, sustainable workforce development strategies, smart village 

strategies, and sustainable mobile apps. Each of these key initiatives is discussed in detail 

from section 6.2 to 6.11. Finally, section 6.12 summarises the key findings. In doing so, 

chapter 6 addresses the second research objective, which is “to investigate and document 

the key sustainable initiatives needed to effect change that are currently 

being implemented in Qatari public sector organisations to achieve the National Vision 

2030” and the second research question, which is “what are the key sustainable strategies 

that are currently being implemented in Qatari public sector organisations to achieve the 

National Vision 2030”? 
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Table 6.1: Implementation of sustainable strategies in Qatari public sector 

organisations (N=56) 

 

Sl. 

No 
Sustainable strategies implemented 

Percentage of 

interviewees 

cited (N= 56) 

1 Sustainable water management strategies 
93%  

(52/56) 

2 Renewable energy strategies 
89% 

(50/56) 

3 Sustainable sports strategies 
86% 

(48/56) 

4 Resources efficiency strategies 
80% 

(45/56) 

5 Electric vehicles (EVs) strategies 
75% 

(42/56) 

6 Industry 4.0 strategies 
71%  

(40/56) 

7 Health care strategies 
64% 

(36/56) 

8 Sustainable workforce development strategies 
57% 

(31/56) 

9 Smart village strategies 
48% 

(27/56) 

10 Sustainable mobile Apps  
45% 

(25/56) 

 

 

6.2 SUSTAINABLE WATER MANAGEMENT STRATEGIES 

 

In this study, 93 percent (52 of the 56) of the interviewees noted that their organisation 

currently implemented sustainable water management strategies. The Earth has a closed 

water cycle system, which is being distorted, particularly in urban areas, requiring 

engineered water recycling solutions. These solutions create closed water cycles at local 

and regional levels and can create high quality water for reuse (Dolnicar and Schafer, 

2009). The key drivers are surrounding more effective use of Treated Sewage Effluent 

(TSE) and water conservation, KAHRAMAA, along with other government agencies and 
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the Qatar Green Building Council (QGBC), are investing in social and cultural change, 

educating the population of Qatar to consume less potable water. The head of 

sustainability for the QGBC, explains “We need to explore whether this is the time to 

consider the deployment of new technologies that can substantially improve our built 

environment” (QGBC, 2013). 

 

One of the main concerns about the use of TSE is water quality and the effect on public 

health. Toze (2006) described the main concerns as being the variety of microorganisms, 

including pathogens, viruses, bacteria, protozoa and helminths, which all carry infectious 

disease. These organisms are removed from wastewater during the recycling treatment 

process. The other concern relates to endocrine disrupting chemicals (EDC’s) and 

pharmaceutically active compounds (PhAC’s). Toze (2006) explained that these 

compounds are present in very low concentrations.  It is accepted that secondary treatment 

of sewage effluent removes the majority of these compounds from the wastewater (Wang 

et al., 2003). 

 

Nancarrow et al. (2008) explained that recycled water schemes are initially perceived by 

the community to be acceptable; however, as the solutions get closer to home, human 

contact or ingestion, then more people are less likely to use the water.  This is supported 

by Marks (2006) and Bouwer (2000), who found that reuse of sewage effluent is not 

readily accepted, while Po and Nacarrow (2004) highlighted the “yuck” factor as a barrier 

to water reuse. They explained that people perceive water from natural storage (lakes) 

and rivers to be clean and suitable for use, even though they may be heavily polluted. 

 

Many of the public areas in Qatar are covered with grass and local Qatari plants to 

maximize visual appeal, while minimizing maintenance and replantation costs. Ground 
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conditions are typically sand rock and the topsoil is a medium silt that can easily form an 

impermeable layer when it gets wet and then dries quickly in the hot, arid climate. 

Irrigation water systems implemented throughout Doha are predominantly overground 

drip feed, sprinklers, and manual handheld hose systems.  The main risk associated with 

these systems is the health risk from both airborne particles and waterborne risks to the 

labour force employed to construct and maintain these areas. The simplest irrigation 

system is a handheld hose with a spray nozzle to control the flow of water and prevent 

excessive runoff. Automatic drip irrigation is effective at supplying pre-regulated 

amounts of water directly to the soil with reduced water loss due to evaporation or runoff. 

It is particularly good for mulched areas because it can directly soak the soil without 

washing away the mulch. 

 

 

 

 

 

 

Figure 6.1: Automatic drip irrigation system 

 

Automatic sprinkler systems offer the benefit of programmable controllers and can cover 

large areas.  The time of watering is important to reduce the evaporation rate and runoff.  

If runoff occurs, then the number and length of watering times may need adjusting to 

ensure effective usage. 

 

Sprinkler systems create an aerosol or droplets that can be easily inhaled by landscape 

workers and the general public, particularly during moderate to high wind speeds.  Wind 

also creates water pattern distortions and increases evaporation losses (Hamdy. 1992). 
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Incorporating soil moisture sensors to override automatic watering systems is effective 

as they can detect moisture at the level of the root system. They are more exact in 

measuring how much water plants are receiving and offer greater water management. 

However, they can be complicated to install and require regular management 

(wateruseitwisely.com, 2015). An alternative method of irrigation is to provide water 

from a shallow subterranean storage vessel. Passive Capillary Irrigation is a method of 

growing plants and grasses using an inert porous medium to transport water and oxygen 

to the root zone by capillary action. Water can be supplied on demand. Permavoid is a 

recycled polypropylene geocellular storage system (Wilson et al., 2005) that, when 

installed with a wicking geotextile, makes it possible to regulate the water needed to 

provide optimum irrigation of the root zone. Permavoid cells have a 95 percent void ratio 

along with a high compressive strength and are joined together using a patented tapered 

jointing system to create a horizontal structural raft (Wilson et al., 2005). 

 

 

 

 

 

Figure 6.2: Permavoid cells system 

 

Permavoid is manufactured in depths of 150mm and 85mm. The hollow structural 

columns within the Permavoid geocellular units are filled with an absorbent rockwool, 

which draws up water that is stored within the unit. The Permavoid raft is covered with a 

proprietary wicking geotextile that supplies water on demand across the structural raft to 

irrigate the growing medium.  
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Flora and vegetation planted within the growing medium still have access to minerals and 

nutrients, minimizing the requirement for fertilizers and helping to develop a healthy root 

system. Capillary rise within the Permavoid system and overlying soils can be considered 

in two parts. The first element is that provided by the system itself, whereby water is 

transported via the capillary columns to the top of the Permavoid layer and into the 

overlying wicking geotextile, assuring that at this level the geotextile is constantly 55-65 

percent saturated with water. 

 

The second part of the capillary rise is achieved within the overlying soils, where the 

moisture content diminishes with vertical migration to a point at which the rise ceases.  

In the Netherlands, the limit of effective capillary rise is determined as the point at which 

less than 2mm of water is delivered per day over the area that irrigation is required. 

     

The Permavoid geocellular system can be linked to the TSE pipework network using 

simple flow control devices; it is wrapped in an impermeable geomembrane to the base 

and sides to form a horizontal subterranean ‘tank’, the top is then covered with a wicking 

geotextile. The wicking geotextile is a heavy duty, non-woven, needle punched geotextile 

manufactured from a blend of polyester fibres formulated to absorb water to irrigate 

mineral substrata (Polypipe, 2015). It also acts as a root barrier. The irrigation of areas 

can be easily monitored and regulated to suit local ground conditions and annual weather 

patterns.  TSE can be used more effectively, evaporation rates are reduced, and it is easier 

to regulate the amount of TSE required. One of the prominent results to date is that the 

roots grow down towards the water source and are stronger and more robust.  This is a 

major benefit regarding maintenance of large public areas in sandy soils. 
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The Permavoid cells are only partly filled with TSE and incorporate an air reservoir which 

provides oxygen into the growing medium and the root zone.  Plant respiration is known 

to increase in warmer temperatures and providing oxygen within the root zone is very 

important. Until they acclimatize, grasses and vegetation produce increased levels of 

carbon dioxide, (CO2) into the atmosphere. Using indigenous grasses and vegetation 

and/or pre-acclimatized plants allows plants to establish more quickly and reduce the 

amount of CO2 emitted (King et al., 2006). Another benefit is that the geocellular tank 

can also collect rainwater during infrequent precipitation periods as part of the storm 

water management system, collect TSE from overirrigation and, if designed correctly, 

can collect wash-down water from hard standing areas. The system is suitable for shallow 

use within trafficable pavements and, if designed in conjunction with a range of 

hydrocarbon removal techniques, would allow rainwater recovery tanks to be installed 

below car park areas and adjacent to highways (Newman and Puehmeier, 2008). 

Recovered rainwater could then be used to help supplement the TSE irrigation 

requirements of Public Realm areas. The geocellular system is installed in shallow 

applications, avoiding issues with high water tables and contaminated ground and it can 

also be installed on soils with poor ground bearing properties (Wilson et al., 2005).  

 

The Qatar National Vision for 2030 recognised water stress as severely impacting on food 

security and identified that a new series of reservoirs will be constructed to provide a 

minimum of seven days’ worth of fresh water (desalinated) as a backup for desalinated 

water supply. This equates to 1.9 billion gallons of new freshwater, provided from 

desalination techniques and/or importing from other countries.  By 2011, KAHRAMAA 

was producing 265 million gallons of desalinated water per day. If water consumption 

trends were to continue, then increases in excess of 5 percent per annum would continue 

through and beyond 2020. The Qatari government published a National Water Act in 
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2016 together with a system of integrated regulation. KAHRAMAA, as part of the Act, 

will invest in piping and leak-sealing operations to reduce network water losses from 35 

percent to 10 percent. A new desalination plant is to be constructed at Ras Laffan that 

will be capable of producing an additional 67,000 gallons of potable water per day and 

will be connected with the proposed reservoir project. The Act also introduced the 

mandated use of water-efficient appliances to help reduce domestic water consumption 

(Mansfield, 2012). The use of TSE for irrigation in Doha has been accepted by the 

government and engineers alike; however, current practices of delivering treated effluent 

may not be effective due to climatic conditions. TSE is treated to a tertiary level, where 

it can be used for groundwater regeneration, animal fodder irrigation, lagoon top up and 

landscape irrigation. This level of treatment is required to prevent possible health issues 

to landscape workers and the public. It is also possible to utilise the Permavoid system to 

irrigate landscaped areas within the building plot, both at the grade level and at podium 

and roof levels.  The recovery of rainwater and condensate can be utilised in conjunction 

with or in lieu of TSE. 

 

With the introduction of the new National Water Act combined with a public education 

programme promoting the need to conserve water, it is believed that water consumption 

per capita will reduce. This will reduce the amount of wastewater available for treatment 

and reuse and consequently there will be less TSE volume available for effective 

irrigation of Public Realm areas and Public Open Spaces.  Therefore, further development 

is required to develop and maintain these areas with minimal reliance on potable water 

supplies, wastage, and energy. 
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6.3 RENEWABLE ENERGY STRATEGIES 

 

In this study, 89 percent (50 of the 56) of the interviewees noted that their organisation 

currently implemented renewable energy strategies. It is an indisputable fact that energy 

has become indispensable (essential)to human life, along with air, water, food and shelter.  

In addition to the importance of energy is its demand, due to the growth and future growth 

of the world population. 

 

The world population, as of 2019, of 7.7 billion is projected to increase to 8.5 billion by 

2030 and 9.7 billion in 2050 and to 10.9 billion in 2100 (UN DESA, 2019). The 

population of sub-Saharan Africa is projected to double by 2050 (99percent). Other 

regions will see varying rates of increase between 2019 and 2050: Oceania excluding 

Australia/New Zealand (56 percent), Northern Africa and Western Asia (46 percent), 

Australia/New Zealand (28 percent), Central and Southern Asia (25 percent), Latin 

America and the Caribbean (18 percent), Eastern and South-Eastern Asia (3 percent), and 

Europe and Northern America (2 percent). Also, 90 percent of this increase will be in 

developing countries alone (World Bank, 2015). Understanding the population growth, 

the changes, challenges and opportunities that this increase will produce are the keys to 

designing, implementing and achieving sustainable development in the world (UN 

DESA, 2015). 

 

Between 1850 and 2010, the cumulative global emissions of developing countries were 

lower than those of developed countries, at 48 percent and 52 percent respectively (UN 

DESA, 2015). However, as Beltramello et al. (2013) explained (taking the growth in 

population into account and projecting the possible emissions for the next 35 years and 

adding all greenhouse gas (GHG) emissions) the prediction is that emissions of 

developing countries will surpass those of the developed countries. By 2020, these 
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countries could be responsible for approximately 51 percent of emissions with an 

exponential increase the following years. Hence, somewhere during the current decade, 

sustainability issues in these countries must be addressed to avoid a larger climate change 

development. 

  

Billions of new consumers with needs for housing, food, water, clothing, transport but 

most importantly energy, will be created by population growth. However, the future 

projection of the world situation shows that this current growth could not be sustained, 

due to the reduction in the availability of natural resources, the environmental 

deteriorating, climate change and economic difficulties of developing countries (Asif and 

Muneer, 2007; Gross, 2015). 

 

The scenarios that the Energy Council (2013) developed (for the “Business as Usual” 

projection for 2013-2050) show that world energy demand will be about 80 percent 

higher. Fossil fuels will still account for 85 percent of the energy mix, and GHG emissions 

are estimated to rise by 50 percent, primarily powered by energy use that would create a 

70 percent growth in CO2 emissions. Also, Ajayi (2011) and Beltramello et al. (2013) 

both suggested that water demand is projected to increase by 55 percent, with the 

demands of the electricity sector responsible for a significant amount of the projected 

surge for 2050 compared to 2013 levels.  

 

As Noailly and Smeets (2013) emphasised, business models are rarely created with 

environmental sustainability values at their core, even though the business community 

has been increasingly recognising the challenges posed by diminishing natural resources 

and climate change. However, these challenges are usually included in marketing 

strategies but are not always incorporated into the foundation of a company’s business 
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plan (strategy and operations). Generating value is the core reason for this as every 

business plan is centred around profit gain. Also, according to the Commission for 

Environmental Cooperation (2003), many companies believe that environmental 

sustainability is more of a challenge that generates unnecessary cost, instead of a key 

source of value creation both for the business and the customer, which is at the heart of 

any business model.  

 

The need to alter the traditional economic models and approaches that government and 

businesses have been using has been exposed by the current economic crisis and by 

several researchers, Gross (2015) and Noailly and Smeets (2015) to name a few. 

Governments around the world are gradually pursuing more innovative ways to increase 

their economic activity, and at the same time find solutions to global environmental 

challenges, such as the shortage of natural resources, and climate change. 

 

As already stated, developing countries will be responsible for the majority of the increase 

in population and GHG emission, making them the greatest potential climate change 

contributors; it is only logical that the focus of the latest investigation is on preventing 

these scenarios from happening.  

 

6.4 SUSTAINABLE SPORTS STRATEGIES  

 

The landscape of sport administrations has transformed radically over the past decades. 

The tendency is for sport structures to progressively deploy further and expand on current 

environmental strategies. This attention on the environment will remain to be on the 

programme of numerous sport organisations not only as a result of change in social 

beliefs, but similarly because of new opportunities from several of stakeholders, 

(Trendaflova et al., 2014; Kellison, 2015).  
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In this study, 86 percent (48 of the 56) of the interviewees noted that their organisation 

currently implements sustainable sports strategies. Some of the sustainable sports 

strategies adopted for the Doha 2022 FIFA World Cup, as cited by the interviewees, 

include:  

 Green spaces: More than 850,000m² of new green spaces will be created in the 

stadium precincts, while more than 5,000 trees will be planted. The stadiums will 

become green lungs and community hubs for their local residents. 

 First demountable FIFA World Cup stadium: Ras Abu Aboud Stadium, which 

will be built from shipping containers, will be completely dismantled following 

the tournament. This approach reduces the waste generated during production of 

stadium components and the waste created on site during construction.  

 Energy efficient LED sports lights: The stadiums will be using energy efficient 

LED lights, which will provide better quality illumination than conventional lights 

while using only a third of the electricity.  

 170,000 seats will be donated: After the tournament, the modular upper tiers of 

some stadiums will be donated to countries in need of sporting infrastructure. This 

forms an integral part of Qatar's legacy planning and will ensure the stadiums are 

fit for purpose after 2022. 

 Stadiums are designed to consume 40 percent less energy during operation: The 

stadiums have many energy efficiency features, including insulation, efficient 

cooling and ventilation systems, providing a notable increase in energy efficiency 

when compared with other stadiums.  

 Re-using or recycling 90 percent of materials from the old Al Rayyan 

Stadium: Many of the materials from the deconstructed Ahmed Bin Ali Stadium 

– that previously occupied the site – will be used throughout the stadium complex, 
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with some becoming public art installations. Trees that once surrounded the old 

venue have been kept in place in order to minimise changes to the natural 

environment. 

 Public transport connecting stadiums: Public transport will make it very easy to 

get to the stadiums. Once complete, Doha Metro will provide a fast, cost-effective 

and environmentally friendly way for everyone to reach matches, fan zones and 

accommodation during the 2022 FIFA World Cup. 

 Cultural heritage: With a particular focus on water and energy efficiency, and a 

commitment to maintaining architectural and cultural heritage, venues such as Al 

Thumama Stadium and Al Bayt Stadium – Al Khor City will represent Qatar's 

rich history, while embracing the most state-of-the-art practices to ensure they 

will be arenas of the future in every way. 

 Water conservation: By capturing condensate water from cooling systems and 

using it in irrigation, using treated sewage effluent water for dust suppression and 

using 40 percent less water than conventional stadiums, the venues for 2022 have 

water conservation as a top priority. 

 Global Sustainability Assessment System (GSAS) certification: All sites are on 

track to achieve 4-star GSAS certification. The soon-to-be-completed Al Wakrah 

Stadium and Al Bayt Stadium – Al Khor City have both exceeded the minimum 

requirement by being awarded class A* (5-star) GSAS rating for construction 

management. 

 

Previous studies indicated that sport administrations are effectually tracking the negative 

environmental influence of their operations generating results counting growing 

administrative legality, deterring permissible recourse, saving money, and creating robust 

relations with key shareholders (McCullough et al., 2015; Trendaflova et al., 2014; 
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Trendafilova, and Babiak, 2013; Trendaflova et al., 2013; Mallen et al., 2011). Results 

also showed there are barriers related to the effective adoption of environmental 

strategies; for instance, communicating matters and accessible managerial resources. 

 

At the same time, research also revealed that sports administrations should establish 

relations and develop long-standing corporations with business professionals, mainly in 

the sector of solid waste management and the establishment of energy and water-efficient 

initiatives (Trendaflova et al., 2014; Trendafilova, and Babiak, 2013; Trendaflova et al., 

2013; Mallen et al., 2011). 

 

Stinnett (2013) indicated that these measures can benefit by reducing operating and 

running expenses, improving air quality, reducing waste products, and saving resources. 

Regions can comprise to adopt sustainable actions; green cleaning, reheating/air 

circulation/air-conditioning maintenance, energy saving, water upkeep, green travel, 

recycling programs, food service procedures, and green grounds protection (Stinnett, 

2013). The advanced obligation of sports leaders and collaborative work with the NRDC 

and the Green Sports Alliance has been stated in the ‘Game Changer’ report, published 

in 2012. The report offered various case studies of expert sports businesses in North 

America and their most successful and effective greening strategies (Trendaflova et al., 

2014). 

 

6.5 RESOURCES EFFICIENCY STRATEGIES 

 

Of the interviewees, 80 percent (45 of the 56) noted that their organisations had 

implemented resources efficiency initiatives. The most frequently cited initiatives under 

the umbrella of resources efficiency initiatives include: water saving initiatives, energy 

saving initiatives, removing process inefficiencies, improving service quality, reducing 
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energy intensity of the services, enhancing material recyclability, upgrading existing 

technology with new technology (e.g. replacing old cars with new energy efficient cars), 

and re-using materials (e.g. paper recycling, double side printing), and maximising the 

sustainable use of renewable resources.  

 

Energy saving received notable amount of emphasis, as energy saving is a means of 

reducing costs. For instance, LED technology and automation of lighting systems resulted 

in energy savings. The most frequently cited initiatives under the umbrella of energy 

savings include: “promoting energy reduction”; “records kept with documented reduction 

in energy usage”; “performance monitoring carried out regularly”; “energy saving 

products in use”; “installing meters and switching to low energy light bulbs, adopting 

options for energy efficient heating systems”. “preventative maintenance arrangements 

to sustain the energy reduction”;  and “enhanced control of electricity and gas use”. 

 

Waste management was also emphasised by a number of interviewees, however, to a 

lesser degree compared to energy savings. Waste management is also used as a cost 

reductive measure highlighted within the drivers, but it is also an initiative organisation 

are looking to implement. Waste management comes from the principles of operational 

effectiveness closely tied to competitive advantage, where the treatment of waste is 

geared towards attaining the maximum value before disposal.  Tam (2008) highlighted 

the benefit of recycling waste where it reduces demand for new resources, cutting down 

transport and energy costs and utilising waste which would otherwise be sent to a landfill. 

In this study, the most frequently cited initiatives under the umbrella of waste 

management include: “our department is improving its waste management profile”, “80% 

of the department’s total waste is being recycled currently and working to achieve zero 

waste to landfill”; “emphasis on reusing existing resources when possible”; “online and 
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totally paperless operation”; “Re-Use policy in place”; “visible recycling schemes”; and 

arrange for visibly labelled recycling bins in public areas”. 

 

6.6 ELECTRIC VEHICLES (EVS) STRATEGIES  

 

In this study, 75 percent (42 of the 56) of the interviewees noted that their organisation 

currently implemented electrical vehicles. Electric Vehicles (EVs) have the capacity and 

potential to shift world mobility habits and reduce the drastic transport-related emissions. 

EVs represent a fundamental change for both the energy and transport sectors. By 

coupling both sectors, the elimination of carbon dioxide emissions could be achieved. In 

spite of the rapid increase in the EVs market, the concept of this smart technology needs 

to be more accepted among adopters by improving market attractiveness. The Qatari auto 

industry, energy systems, and transport infrastructures are three important sectors that 

operate in isolation from each other. 

 

Banister (2008) noted that oil industry and the in the transportation sector, the high 

consumption of fossil fuels and their drastic environmental impact has promoted Electric 

Vehicles (EVs) as an alternative to Internal Combustion Engine Vehicles (ICEV) 

(Martinez-Lao et al, 2017). According to Chan (2013), the first EVs were invented by the 

Scottish entrepreneur Robert Anderson between 1832 and 1839. The traditional 

individual vehicles based on combustion engines (gasoline) or powered by steam were 

created in 1867; however, they had less popularity compared with EVs. Furthermore, EVs 

gained a great reputation because of the gear change and the absence of noise (Geels, 

2005). 

 

The high price of gasoline that was adapted to the upper classes and the bourgeoisie at 

that time besides its difficulty of finding has made EVs popular (Mom, 2004). Therefore, 
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the number of EV users surpassed gasoline vehicle users towards the end of the 19th 

century. 

 

Banister (2008) stated that both the oil industry and the interests in favour of fuel have 

put an end to EVs for a period of time. This, by creating an unfavourable environment for 

EVs because of their high cost of production and maintenance, low top speed and short 

battery life. However, with climate change, the sharp decrease of global resources, such 

as oil and natural gas, and the increase of awareness about sustainability amongst the 

population, EVs have started to re-emerge (Eberle and Helmolt, 2010). Great attention is 

given to EVs from academics, policymakers and private investors because of the potential 

this technology has to replace fossil-fuel cars and solve many problems produced by the 

global transport sector, including the environmental pollution caused by the excessive 

emission of CO2 (Barkenbus, 2009). Amjad and Neeelakrishan (2009) indicated that 49 

percent of oil production is consumed by transportation. The authors added that the 

transport sector is set to be on the unsustainable course due to the volatility of the oil 

prices and its impact on the environment. 

 

EVs are promising to shift the world to sustainable energy and specifically renewable 

power generation. The generation of renewable power has a reduced steady cost that 

makes electricity an eye-catching low-cost energy source. Bohnsack et al. (2014) 

explained that EVs are considered sustainable technology but not sustainable per se. EVs 

have the potential to reduce environmental degradation and improve energy efficiency 

only if the electricity source used to power the vehicle is sustainable; for instance, 

renewable energy, bio-energy or nuclear energy. 
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6.7 INDUSTRY 4.0 STRATEGIES 

 

In this study, 82 percent (45 of the 56) of the interviewees noted that their organisations 

are currently planning/implemented industry 4.0 strategies. Industry 4.0 refers to the 

fourth industrial revolution – an incoming era of cyber-physical systems powered by 

artificial intelligence (AI), the Internet of Things (IoT), autonomous machines, and big 

data. It is the next evolutionary step up from our current “digital” revolution into a new 

age of connected technologies and data-driven insights.  

 

Internet of Things, otherwise known as IoT, is a recent example of a paradigm, which is 

gaining momentum to becoming the widest method of wireless telecommunications 

across the world.  IoT is understood to have a huge impact on several everyday life 

situations and will influence those in working and domestic fields.  

 

Al-Fuqaha et al. (2015) shows Internet of Things (IoT) is being used widely in various 

sectors for the integration of data collection in order to serve a wider purpose, in which 

there are an infinite number of uses. Silverio-Fernández et al.  (2018) noted that the 

expected growth for the number of devices to be connected to the internet will be around 

25-50 billion by 2020. Currently, IoT is being implemented and used across the world 

and embodies a major step to integrate stakeholders via autonomous information 

exchange. The concept of IoT is to enable data to be collectively filtered and analysed to 

be used for more diverse use.  

 

Edge, Multi-access edge computing (MEC) is a network architecture concept still in 

mention among engineers at IBM. The MEC will offer cloud computing capabilities with 

an IT service environment at the edge of the network in order to deliver faster speeds. 

The basic theory is there are running applications which are performing related 
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processing tasks closer to the cellular customer, essentially reducing network latency and 

congestion resulting in apps performing better. With 5G recently appearing, the same 

paradigm can be adopted for cloud computing when it comes to connected devices. A 

good way to resemble what this means is with smart devices such as mobile phones, 

connected cars, and drones would first be reaching the Edge Cloud which is at the edge 

of the network; this would mitigate the latency issue and could also offer more security.  

 

5G, also known as the 5th Generation of cellular mobile communications, is slowly being 

rolled out and deployed across the world. In the UK, only a selection of handsets are able 

to support 5G data communication combined with only a strict number of 

telecommunication companies offering 5G data plans. 5G promises a higher rate at which 

data can be transferred from server to device, reduced latency, energy saving, cost 

reduction, more system capacity and an increase on device connectivity. However, with 

these benefits in mind, the current cloud computing challenges currently being 

experienced with cellular mobile communications still exist; mainly with network 

latency, ability to meet real time requirements of large-scale sensor networks, and 

insufficient bandwidth for all mobile devices, as well as security concerns. In order to be 

able to analyse data from an array of sensors and the unique amount of data collected by 

IoT devices, a substantial amount of computer power and capability is required. 

 

6.8 HEALTHCARE STRATEGIES  

 

Of the interviewees, 64 percent (36 of the 56) noted that they had implemented various 

healthcare strategies. The leadership of Qatar has long understood that a healthy nation is 

a productive nation. The Human Development pillar of the Qatar National Vision (QNV) 

2030 emphasises how an effective healthcare system is critical to Qatar’s success because 

it directly impacts social productivity and economic competitiveness. With the support of 
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the Ministry of Public Health, Qatar became the first country in the world in December 

last year to utilise a Clinical Information System across its entire public health sector, 

connecting the entire system through shared patient information. The healthcare sector is 

facing numerous challenges, pressures and calls to improve efficiency as demand for 

services is on the rise. This rise in hospital activities is mainly due to the change in 

demographics and that more people are living with complex long-term health conditions 

(King’s Fund, 2019b). An aging population is positively related to chronic illnesses 

requiring increased usage of healthcare resources (Kruse et al., 2018). This means 

demand on services is on the rise as more people are living longer with complex 

healthcare needs.  

 

Another contributing factor to the rise in demand of healthcare services is the fact that 

more people are living with multiple long-term health conditions, such as diabetes, 

cardiovascular, and respiratory diseases (King’s Fund, 2019). In Qatar, hospitals have 

become overwhelmed with this demand resulting in over-reliance on private services 

which are very costly. Additionally, new emerging medical technologies that enable more 

people to be treated within a short period of time are becoming available. 

   

Healthcare providers are facing a shortage of clinicians, such as doctors and nurses, and 

it is an enormous challenge for healthcare organisations to recruit and retain clinicians. A 

shortage of trained clinicians impedes appropriate delivery of care and treatment to 

patients (Poudel and Nissen, 2016). These major challenges have driven Qatari healthcare 

organisations to rethink the way services are delivered in order to respond to this rise in 

demand and still continue to deliver safe and high-quality care with positive outcomes to 

patients. 
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With digital technology speedily transforming people’s lives, smart healthcare strategies 

have emerged as a potential solution to overcome these challenges. Treisman et al. (2016) 

defined smart healthcare as a collection of mobile devices, web-based applications and 

digital technologies that improve the delivery of healthcare.  

 

Digital patient records and tele-medicine are helping evolve Qatar's healthcare market, 

through cost-time optimisation and improved patient care. As Qatar’s healthcare 

providers rapidly adopt a wide range of connected solutions, the country's healthcare 

market is set to grow by 50 percent, from $6bn in 2016 to $9bn by 2020, according to a 

report by investment bank Alpen Capital. Supporting Qatar’s national goals of delivering 

a world-class healthcare system, in line with the National Health Strategy 2017-2022, and 

Qatar National Vision 2030, there is a strong demand for the latest connected healthcare 

solutions that run on cloud technology. Bringing together medical professionals, 

insurance providers, and patients on one real-time cloud platform is optimising costs and 

delivering better patient care across Qatar. Qatar's medical providers are already 

benefitting from healthcare solutions such as the CloudClinik, a cloud-based electronic 

medical record and practice management system. It allows for digital patient records, staff 

scheduling, patient booking, and prescriptions. Scalable cloud solutions will support the 

next generation of Qatar's healthcare innovations.  

 

6.9 SUSTAINABLE WORKFORCE DEVELOPMENT STRATEGIES 

 

Of the interviewees, 57percent (31 of the 56) noted that their organisations had 

implemented sustainable workforce development strategies. Qatar is committed to 

advancing the well-being of its population and has made tremendous progress in 

improving human development – moving from 57th in 1997, to 33rd rank globally and 

first in the Arab world in 2016 according to UNDP’s Human Development Index. 



 

136 

 

Maintaining progress necessitates continued social sector investments, particularly in 

young people. Overall success in achieving social well-being cannot be measured only 

through the use of traditional measures. The foundation of any sustainable economic 

system is employment, and therefore a functional green economy will need to ensure that 

it provides jobs that are both decent and meaningful (Huberman, 2010). The projected 

increase in the global human population highlights the ongoing need to create new 

employment opportunities. Major shifts in employment and the workforce are occurring 

throughout the world, partly in response to the continual emergence of new technologies. 

Such shifts occur (1) across sectors (or industries); (2) across enterprises within the same 

or similar sector (industry); and (3) within enterprises (UNEP, 2012c). The speed and the 

degree of job creation and loss across these three levels determine the overall effects on 

the number of jobs, as well as income. 

 

A key question is what the impact of developing the green economy will be on the 

number, type and quality of jobs. According to UNEP (2012c), employment will be 

affected in at least four ways. In some cases, additional jobs will be created, such as in 

the manufacturing of newly developed green technology. Some employment will be 

substituted, for example, resulting from the shift from fossil fuels to renewables, or from 

waste disposal to recycling. Some jobs may be eliminated without being replaced, for 

example, when some polluting technology or industrial process is phased out. Many 

existing jobs may be transformed and redefined, as skill sets, work methods and profiles 

become greener. For example, many construction workers and electricians may need 

retraining in order to retro-fit or construct green buildings. The net effect of the green 

economy on employment will depend on the relative importance of these four elements. 

There is widespread hope that in many countries, green policies and investment will 

stimulate new economic growth and lead to higher income and employment (Borel-
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Saladin and Turok, 2013). Large-scale investment in new technologies, equipment, 

buildings and infrastructure could be a major stimulus for new employment (UNEP, 

2012c). However, such positive outcomes will only be achieved if the labour market is 

supported by appropriate policies, such as those providing retraining in relevant skills, 

including entrepreneurship and apprenticeships for green jobs. Further, there may be a 

need to facilitate the reallocation of workers from contracting to expanding sectors of the 

economy, such as renewable energy (Borel-Saladin and Turok, 2013). Many estimates of 

green job growth give little recognition to the significant societal problems that can arise 

from job losses in industries that go out of favour, such as heavy manufacturing and coal 

mining (Morriss et al., 2009). Also, there is concern that the development of a green 

economy will not automatically lead to more decent or rewarding work, highlighting the 

need for policymakers to take into account people’s livelihoods and working conditions. 

 

6.10 SMART VILLAGE STRATEGIES 

 

Of the interviewees, 48 percent (27 of the 56) noted that they had implemented various 

smart village strategies. With urbanisation on the rise, with people migrating to cities and 

away from countryside and other peripheries for better livelihood, there is an eminent and 

urgent need for strategies to improve lives and livelihood in rural communities to reduce 

this negative urbanisation trend which has been continuing and expected to reach 96 

percent by 2030 (Holmes, 2017).  This method of urbanisation is described as detrimental 

and it should therefore not be the only option for a better life, since half the world’s 

population live away from cities, further emphasising the need for an alternative, the 

Smart Villages initiative (Garai et al., 2015). 

 

It is apparent that land development in the second half of the 20th century generally 

contributed to increasing inequality and led to growing competition between territories, 
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which resulted for the need to resort to strategies that emphasise balance, social cohesion 

and competition simultaneously (Tang et al., 2017). The global call to an immediate and 

sustainable action for bettering rural life is seen when the world met in New York in 2015 

and adopted the Sustainable Development Goals (SDGs), which set the benchmarks for 

defining the global development action for the next 15 years (Holmes et al., 2015). Active 

efforts can be seen on a local scale, close to home, although the initiative of Smart 

Villages is still a relatively new concept when it comes to GCC countries.  

 

A Smart Village does not have a categorical definition as each community determines 

what a ‘smart’ village is according to their needs, priorities and life dynamics. However, 

these different Smart Villages have in common are the fundamental driving factors that 

are the building blocks for the ‘smartness’ of a village, which is emphasised in the ‘Smart 

Villages Pocket Guide’. The evolving concept of Smart Villages signifies to rural 

territories and communities which shape their existing strengths and resources, as well as 

developing new initiatives (Visvizi and Lytras, 2018). 

 

Smart Villages can be described as places where conventional and new networks/services 

are heightened by utilising of digital, innovations, telecommunication technologies with 

the better use of knowledge to benefit the locals and businesses (Ringenson et al., 2018). 

Subsequently, introduction of digital technologies and encouraging innovations may help 

quality of life with higher standards of living, “public services for citizens, better use of 

resources, less impact on the environment, and new opportunities for rural value chains 

in terms of products and improved processes”. This means that Smart villages are not the 

only method for the sustainable development of rural territories, but they are certainly an 

approach that can improve the quality of life and give young people positive reasons to 

stay rather than migrate from rural areas (Holmes, Jones and Heap, 2015). 
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The initiative of smart villages offers an answer to the search for ways of applying the 

concept of sustainable development for rural areas. The initiative is in the first phase of 

its preparation and implementation. It is envisioned to reinforce the territorial capital of 

the countryside, at the same time having social and technological innovations as a tool 

for its application. Some of the barriers to applying this initiative include: reluctant 

openness of the rural community to adapt, low innovation capacity and low level of social 

capital, low capacity of the local markets, spatial distance, and poorly developed transport 

and communication network.  

 

The main assumption of the smart villages’ initiative is that the technological progress, if 

successfully combined and integrated with other off-urban development initiatives, can 

provide new opportunities to rise incomes, provide services and reinforce society, which 

subsequently and significantly betters the quality of rural life. In the smart villages’ 

initiative, technology is as vital as capitalising on infrastructure, entrepreneurial 

development, social capital and other society needs. It is also important to have good 

management and involve the citizens. The smart villages concept pays attention to the 

abilities of using e-skills, that can be providing access to health e-services or other basic 

services. However, in comparison to urban areas, rural communities demonstrate lower 

level or sometimes none with regards to accessibility and openness towards using new 

innovative information technologies. Hence, it is essential to increase the innovative 

development of rural territories with major participation of social innovations. This can 

then become the generator of positive changes following on in the generation and 

development of human or social capital that can contribute to the more effective and 

sustainable implementation of technological innovations in urban areas (Guzal-Dec, 

2018). 
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The whole essence of developing smart villages is to provide remote communities with 

sustainable energy; modern information and communication technologies; good 

education and healthcare; access to clean water, sanitation, and nutrition; and the growth 

of social and industrial enterprises to boost incomes. 

 

6.11 SUSTAINABLE MOBILE APPS   

 

In this study, 45 percent (25 of the 56) of interviewees noted that their organisations are 

using mobile applications to manage sustainability issues.  Part of the development the 

Information Technology (IT) industry has experienced in the last decade is the integration 

between platforms, which allows for faster exchange of data (Leung et al, 2013). Mobile 

technology has found an ally in cloud computing for the management of large flows of 

data; that way the mobile applications process the information, and this is ultimately 

stored in the cloud. Although this is a very popular topic in recent investigations, research 

on mobile technology and cloud computing for the public sector has mainly focused on 

the applications it has for project management. The SAP software offers a suite for the 

environment, health, and safety. It not only focuses on having a positive impact on the 

environment, but it also accomplishes the reduction of cost along the way, improvement 

of operating margins, increase of a brand’s reputation, and attracting new investors. On 

the other hand, the SAP Sustainability Information Center offers other key benefits, such 

as the increment of operational efficiency, by undertaking an operational risk 

management system, the reduction of cost related to energy consumption, the efficient 

management of product regulations that guarantees its compliance and safety needs, and 

the generation of timely, valuable, and reliable reports for both regulatory and voluntary 

organisations.  
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6.12 SUMMARY  

 

Sustainability is about building a society in which a proper balance is created between 

economic, social and environmental objectives. In commitment to the QNV 2030 and the 

Sustainable Development Agenda 2030 adopted by world leaders at the World Summit 

on Sustainable Development in September 2015, the State of Qatar has aligned the 

outcomes and goals of the Second National Development Strategy (NDS-2) 2018-2022 

with the goals of the Sustainable Development Agenda. With this alignment, the goals 

and targets of the Global Sustainable Development Agenda 2030 have been adapted and 

integrated into NDS-2. Public sector agencies are allocating their resources to achieve the 

NDS goals in accordance with the agreed timeframe.  

 

This chapter discussed ten key sustainable strategies that have been implemented in 

Qatari public sector organisations. In the order of implementation, they are: sustainable 

water management strategies, renewable energy strategies, sustainable sports strategies, 

resources efficiency strategies, electric vehicles (EVs) strategies, Industry 4.0 strategies, 

healthcare strategies, sustainable workforce development strategies, smart village 

strategies, and sustainable mobile apps. 

 

For instance, Qatari public sector organisations ensure the provision of water for all the 

country’s population. The percentage of population that benefited from safe drinking 

water services reached 100 percent, where seawater desalination constitutes 60 percent 

of total available water. Sustainably managed sanitation services are also provided for all 

and the percentage of safely treated wastewater reached 100 percent as well. The total 

loss of desalinated water was reduced to 10 percent in 2016 (of which 4.7 percent was 

due to real loss and less than 6 percent was due to administrative loss), compared to 30 

percent in 2011. The Rationalization Law No. 26 of 2008 was amended by Law No. 
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20/2015 to raise users’ awareness on the optimal use of water. In addition, defective 

meters have been replaced with smart meters. Modern techniques to rationalize the use 

of water have been installed in some schools and mosques and are being installed for 

other uses. Wastewater treatment plants have been expanded and the study of the 

establishment of an industrial wastewater treatment plant has been completed. Qatar’s 

water policy has also been prepared and approved, which included an integrated 

management of water resources to be implemented in 2018, while the Qatar Water 

Strategy is underway and will be completed shortly.  

 

Similarly, public sector organisations have ensured that Qatar’s population has access to 

affordable, reliable and sustainable energy services by following an optimal pricing 

method of energy sector-related goods (water, electricity, fuel). Qatar has adopted 

alternative sources of energy, such as: the establishment of Umm AlHoul projects, Siraj 

Energy Company and a number of solar-related industrial companies, e.g. Qatar Solar 

Technologies. Qatar has also promoted energy and gas efficiency through the formation 

of a National Renewable Energy Committee at the Ministry of Energy and Industry, 

which is drafting a national policy for the development of the new and renewable energy 

sector. Within the framework of enhancing the efficiency of energy production, 

distribution and consumption, Qatar’s public sector organisations have undertaken the 

following measures: Qatari District Cooling Company “Qatar Cool” has achieved 

compliance with the transition plan for the use of treated wastewater in the operation of 

cooling stations instead of using potable water (in the Pearl and West Bay stations). The 

implementation of the programme of rationalising energy and water consumption 

(Tarsheed) continues, leading to a reduced rate of electricity per capita consumption by 

18 percent and water per capita consumption by about 20 percent from its launch in 2012 

until the end of 2016. The necessary actions were taken by Qatar Electricity and Water 
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Company (KAHRAMAA) for the rehabilitation and development of the Ras Abu Fantas 

area by replacing old plants by new ones with better efficiency, state-of-the-art 

technologies, and low emissions by 2018. 

 

Overall, the following inferences and implications were drawn:  

 The outlook for improved sustainable strategies efforts from public sector 

organisations of the state of Qatar looks quite promising at present. This is 

because organisations that implement sustainable strategies will benefit from 

improved reputation, better employee engagement, lower operating costs, and 

better relationship with key stakeholders. Clear and strong branding should 

improve the public perception of the quality of services that the public sector 

offers, and this in turn, will increase trust, loyalty and will help reduce the 

perceived risk.  

 According to QNV 2030, improving the health of Qatar’s population through an 

integrated healthcare system, managed according to world-class standards, 

designed to meet the needs of existing and future generations. The current study 

results suggest that, to meet the goals of the QNV2030, the implementation of 

healthcare strategies is still evolving in the State of Qatar. Changes in 

demographics, shortage of clinicians and more people living with multiple 

healthcare conditions have greatly increased demand on healthcare services. Also, 

with increasing calls to improve quality and safety of care whilst reducing cost, 

healthcare providers have turned to smart healthcare strategies as a potential 

solution to these challenges and demands. However, Qatar has not invested in 

building capacity growth in the healthcare management. It is therefore 

recommended that future studies investigate and analyse key challenges that 

healthcare providers face when adopting smart healthcare management strategies. 
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Therefore, there is a need to re-examine the National Health Strategy to Qatar’s 

health challenges, aligned to a global shift in thinking towards population health 

and more smart and integrated care. 

 With growing global interest in sports development to accelerate the transition to 

sustainable development and societal well-being, an increasing number of Qatar 

sports organisations are obliging themselves to adopt such a move, hence, sports 

bodies have started to make sustainability a great corporate agenda priority, 

bearing in mind that embedding sustainable strategies in the sport sector would 

encourage public commitment to protect the environment and society. However, 

the Qatari sports sector is still in the developing stage. Therefore, Qatari sports 

organisations should be ahead of many different industries due to the features they 

have at their disposal and the ability to generate social awareness worldwide. The 

Qatari sports sector must take leadership in sustainability strategies. 

 Industry 4.0 has enormous potential to enable Qatari public and private sector 

organisations systems and processes to be automated. Rough estimates say the 

Industry 4.0 market could exceed US$ trillions in just a few years’ time. However, 

this will require Qatari manufacturers to make bold investments in the equipment, 

integrated systems, training, and organisational capabilities needed to truly 

embrace the Industry 4.0 revolution. Some of the recommended steps to consider 

in implementing Industry 4.0 include:  

(1) Learn what Industry 4.0 really means: do the work to separate hype from 

reality. Reach out to industry experts, learn what others in your space are doing, 

and begin building a network of partners who can offer their own insights and 

expertise into Industry 4.0 implementation.  

(2) Develop an Industry 4.0 implementation plan: organisations cannot throw 

money at Industry 4.0 and expect work to be done. Unlocking the benefits of 
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Industry 4.0 means taking stock of organisation capabilities, understanding 

organisation specific goals, and drafting a smart strategic roadmap. Be honest 

about what can be done now and how to be best positioned for the future.  

(3) Identify the benefits: the value of Industry 4.0 will differ for each organisation 

depending on their products, their customers, and desired outcomes. For instance, 

for partners in the defence supply chain, this could mean exploring how Industry 

4.0 tech (including cloud computing, big data, 3D printing, AI, virtual reality) 

which can advance defence operations and how organisations can lead the charge.  

(4) Assess the risks: investing in Industry 4.0 can help organisations disrupt the 

industry and overtake competition. However, as it is disruptive, it can also cause 

operational disturbances, stakeholder backlash, and delays. Measure the potential 

risks of each Industry 4.0 technology and plan from there.  

(5) Design a pilot project: implement Industry 4.0 fundamentals in smaller, 

containable trials. Remember, however, that pilots and discrete projects will not 

necessarily deliver sustainable performance improvement until greater scale is 

achieved.  

(6) Evaluate projects: measure the performance results from Industry 4.0 

initiatives and use that data to change course or achieve even better outcomes.  

(7) Set up a wider Industry 4.0 implementation framework: pursue Industry 4.0 

on a larger scale through more strategic planning. Think holistically instead of 

functionally and assess an organisation’s current Industry 4.0 maturity through 

multiple lenses. These steps can better prepare organisations for the inevitable 

changes that are coming.  

 Climate change will impact Qatar by enhancing ecological and physical 

vulnerabilities, as well as economic vulnerabilities. According to Qatar’s 2011 

National Communication to the United Nations Framework Convention on 
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Climate Change (UNFCCC), climate change presents a dual threat: “On one hand, 

like other developing countries with minimal adaptive capacity, Qatar’s 

ecological and human systems are prone to the adverse impacts of climate change. 

On the other hand, due to its total dependence on the export of carbon-based 

resources, Qatar’s economic welfare and prosperity depends on the outcome of 

the climate change negotiations which seeks, as an ultimate objective, complete 

phase out of fossil fuel energy sources from the world energy market.” As the 

most important sector of the economy, the energy sector will be adversely affected 

by temperature increases and sea level rise. The majority of oil, gas, power and 

water facilities are located either offshore or along the coast. Increases in air and 

sea water temperature will influence the design values for power and desalination 

facilities. Qatar is taking a range of actions to reduce its greenhouse gas emissions 

and to position itself as a leader in the development of climate change and clean 

energy technologies. However, carbon emissions reduction strategies are in their 

infancy. There seems to be a significant knowledge gap relating to combating 

carbon emissions. Therefore, sharing best practices related to carbon emissions 

reduction practices from other countries and academic research institutes is 

essential. 

 Domestically, Qatar has a renewable energy goal of sourcing 20 percent of the 

country’s total energy from renewable sources by 2024. The mitigation measures 

described in the National Communication are also outlined in Qatar National 

Vision 2030 and include the following initiatives: Qatar Petroleum’s corporate 

objective of achieving zero gas flaring; the state of Qatar’s membership in the 

World Bank greenhouse gas reduction programme through its Global Gas Flaring 

Reduction Partnership; the establishment of formal institutions to manage climate 

change issues; the development of public transport systems, including the 
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investigation of electric taxis and compressed natural gas buses, and plans for a 

mass transport network; and the initiation of a national team on “environmental 

policies for renewable energy.” Qatar also has a national plan for energy 

efficiency, optimization and resource utilization (QPEERU), which will serve as 

a driver for the GHG mitigation initiatives. For instance, without new business 

models, citizens will struggle to accept the e-mobility transition. EVs technology 

is the main key in the transport sector in improving air quality and reducing 

greenhouse gas emissions. New business models must be nurtured to capture the 

benefits of e-mobility; however, the business models that will be investigated to 

work on the innovation interface represent only some possible future models. 

 Major shifts in employment and the workforce are occurring in Qatar, partly in 

response to the continual emergence of new technologies. Some employment will 

be substituted, for example, resulting from the shift from fossil fuels to 

renewables, or from waste disposal to recycling. There is widespread hope that in 

Qatar, green policies will develop and that will stimulate new economic growth 

and lead to higher income and employment. However, such positive outcomes 

will only be achieved if the labour market is supported by appropriate policies, 

such as those providing retraining in relevant skills, including entrepreneurship 

and apprenticeships for green jobs. 

 The initiative of smart villages offers an answer to the search for ways of applying 

the concept of sustainable development for rural areas. In Qatar, this initiative is 

in the infancy phase of its preparation and implementation. The evolving concept 

of Smart Villages signifies to rural territories and communities which shape their 

existing strengths and resources, as well as developing new initiatives. Therefore, 

there is a need for implementing more smart village strategies in Qatar. 
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Furthermore, there is a need to develop and implement a national smart village 

agenda.  

 The scarcity of knowledge and expertise associated with sustainable strategies is, 

and will continue to be, a huge challenge for Qatari public sector organisations. 

Therefore, training programmes related to the management of smart and 

sustainable related knowledge will help leaders, managers, and change agents to 

better understand on how to craft and implement various smart and sustainable 

strategies to achieve QNV 2030.  

 It is concluded that smart and sustainable issues are complex, dynamic, and 

multifaceted. Most of the smart and sustainable goals are inherently collaborative, 

as they relate to supporting the community and future generations. Therefore, to 

solve some of Qatar’s sustainability problems, it is important that key leaders and 

decision makers connect with other stakeholders to have a positive social impact.   

 

Chapter 6 has addressed the second research objective, which is “to investigate and 

document the key sustainable strategies that are currently being implemented in Qatari 

public sector organisations to achieve the National Vision 2030” and the second research 

question, which is “what are the key sustainable strategies that are currently being 

implemented in the Qatari public sector organisations to achieve the National Vision 

2030” of this study. The next chapter (Chapter 7) discusses the key smart cities strategies 

that have been implemented to achieve Qatar’s smart cities agenda.  
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CHAPTER 7 : SMART CITIES STRATEGIES ADOPTED 

IN THE STATE OF QATAR 
 

7.1 INTRODUCTION 

 

The purpose of this chapter is to present the key smart cities strategies that have been 

implemented to achieve Qatar’s smart cities agenda. The results are based on the 

perceptions of the 56 interviewees. The findings are also substantiated with the relevant 

literature.  In this study, interviewees were asked to list and describe key smart cities 

strategies that have been implemented to achieve Qatar’s smart cities agenda in their 

organisations. This study revealed seven key strategies under the umbrella of smart cities 

strategies that have been implemented to achieve Qatar’s smart cities agenda (see Table 

7.1). In the order of implementation, they are: smart energy management strategies, smart 

water management strategies, smart waste management strategies, smart transport 

strategies, smart education strategies, smart buildings strategies, and governance models 

for smart cities strategies. Each of these key strategies is discussed in detail from section 

7.2 to 7.7. Finally, section 7.8 summarises the key findings. In doing so, Chapter 7 

addresses the third research objective, which is “to explore and document the key smart 

cities strategies that have been implemented to achieve Qatar’s smart cities agenda” and 

third research question, which is “what are the key smart cities strategies that have been 

implemented to achieve Qatar smart cities agenda?”. 
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Table 7.1: Implementation of smart cities strategies in Qatar (N=56) 

 

Sl. 

No 
Smart cities strategies implemented 

Percentage of 

interviewees 

cited (N= 56) 

1 Smart energy management strategies 
86%  

(48/56) 

2 Smart water management strategies 
82% 

(46/56) 

3 Smart waste management strategies 
75% 

(42/56) 

4 Smart transport strategies 
70% 

(39/56) 

5 Smart education strategies 
66% 

(37/56) 

6 Smart buildings strategies 
54%  

(30/56) 

7 Governance models for smart cities strategies   
48%  

(27/56) 

 

 

7.2 SMART ENERGY MANAGEMENT STRATEGIES  

 

In this study, 86 percent (48 of the 56) of the interviewees noted that their organisations 

are adapting smart energy management strategies to achieve Qatar smart cities agenda. 

Airaksinen et al. (2016) noted that international climate targets and EU 2030 targets drive 

cities to increase energy efficiency, use of renewable energy, and reduce environmental 

impacts. Hence, the focus is to develop real-time energy demand management and 

optimisation techniques with the capability to predict the energy demand, available local 

energy supply and storage capacities, based on real time data, and predictions of future 

energy profiles and (Zhou et al., 2016). 

 

There are also compelling national motives to reduce energy use and to adopt renewable 

sources. First, the Qatari government recognises the environmental impacts of high 

energy use. Natural gas is a relatively clean fuel, but carbon emissions have climbed 
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sharply and local air quality is declining (asthma is a serious ailment among Qatari 

children). The output from desalination plants is brine and even saltier than the Persian 

Gulf surrounding Qatar. Water circulates poorly in the Gulf and increasing salinities have 

been observed around Qatar (and other Gulf States). Desalination will require even more 

energy as salinity rates rise and will, eventually, be technically constrained (Elimelech 

and Phillip, 2011). Deloitte (2015) argued that a proportion of conventional fossil fuel 

plants will be displaced by distributed generation based on renewable energy sources, 

such as solar panels or windmills. Electricity will also be generated by a large number of 

nodes, of which many have a relatively small capacity. Deloitte (2015) further claimed 

STES as a smart solution to reduce energy consumption by recycling office buildings’ 

excess heat during the summer, storing it underground and pump back up during winter. 

 

Smart energy infrastructure is considered a relatively advanced sector within smart 

infrastructure as a whole. For instance, in the UK, the National Grid is responsible for 

distribution of power across national networks, along with distribution network operators 

(DNOs) who distribute power on more localised scales (Lee, 2012). The energy demands 

can vary on hourly, daily, weekly, monthly and yearly basis. This level of variance creates 

complex challenges for energy companies to anticipate the delivery of energy required 

for consumers. Smart systems in energy infrastructure make use of remote monitoring 

and controls and automation to facilitate improved relationships and communications 

between the network distributors and consumers. 

 

Smart meters are one example of smart technologies and systems used in the Qatari 

energy infrastructure sector; they allow the consumer to assess their energy usage in a 

relatively quick and simple manner. Smart meters also allow utilities to collate data and 

feed it into models which are used to aid in the balance of supply (generation) and 
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demand. In order to improve existing smart energy systems and processes, they must 

become more automated and more widely distributed, rather than dependent on 

centralised and manual controls.  

 

7.3 SMART WATER MANAGEMENT STRATEGIES  

 

Deloitte (2015) stated that water is one of the most important resources in urban areas, 

while highlighting that the lack of water will be one of the 21st century’s biggest urban 

challenges. In this study, 82 percent (46 of the 56) of the interviewees noted that their 

organisations are adapting smart water management strategies to achieve Qatar’s smart 

cities agenda.  

 

Deloitte (2015) suggested that smart water solutions aim to minimise waste and secure 

quality as one of the pillars of sustainability. Smart solutions offer leakage detection, 

pollution detection, advanced warning for flooding, predictive maintenance planning, and 

just-in-time waste collection. 

 

7.4 SMART WASTE MANAGEMENT STRATEGIES 

 

In this study, 75 percent (42 of the 56) of the interviewees noted that their organisations 

are implementing smart waste management strategies to achieve Qatar’s smart cities 

agenda. It is estimated that currently 1.3 billion tonnes of waste are generated per year 

worldwide, which would increase to 3.40 billion tonnes per year by 2050 (World Bank 

2019). Cities are the targets of these overhauling waste problems. Government, 

policymakers, and citizens are responsible for providing viable solutions for this. Cities 

unable to manage their waste would lack the basic facilities such as electricity, health, 

education or transportation (Moya, 2017). Different technologies are used around the 
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world to collect, segregate, transport and manage waste. The different types of waste 

managed in different countries are diverse. 

 

Recognising the need for a solution to the increasing waste generation, Qatar set out 

ambitious targets in its National Development Strategy (NDS) 2011–2016 across all 

waste-generating sectors with the goal of reaching a national recycling rate of 38 percent 

of solid waste by 2016, as well as improving material recovery and waste reduction at the 

source. The stated aim was to minimise the disposal of all waste streams to landfill, this 

being the least-favoured waste management option on the waste hierarchy defined by 

United Nations Environment Programme – avoid, reduce, reuse, recycle, recover, treat, 

dispose – a principle adopted by many organisations and governments. To this end, the 

NDS calls for the elimination of waste at the source; enhanced waste management 

techniques; know-how and education; improved recycling infrastructure and 

sophisticated material recovery facilities to move Qatar towards a more integrated waste 

management system. However, the strategy falls short of recommending a circular 

economy methodology, which would close the loop on all waste streams across the 

country. 

 

Deloitte (2015) argued that most cities use some type of waste management strategies to 

collect waste produced by households, which are normally operated on fixed routes. As 

a result, some waste containers are emptied when they are only half full and some are 

emptied days after they become full. The ‘smart solution’ is to equip waste containers 

with sensors that detect the volume of the waste in the container. This data can be used 

to enhance the number of garbage trucks and their routes, skipping containers that are not 

yet full, and making an early stop at containers that are close to reaching their limit. This 

brings about a cheaper process and elimination of full waste containers (Deloitte, 2015).  
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It is not unusual in Qatar to witness trash thrown out of car windows, garbage left on 

beaches, plastic bags floating in the wind and an army of street cleaners and volunteer 

beachcombers picking up after the rest of the population. With the attitude that it is the 

responsibility of government or others, and in the absence of fully enforced waste 

management policies, the desire for rapid development appears to champion all. This 

reality may be due in part to the need to fulfil development promises in ever-shortening 

timescales leading up to World Cup 2022. 

 

Moreover, in a country where many households have hired help – cleaners, drivers, 

nannies – and a vast migrant worker population has different waste generation patterns 

and a lower stake in long-term outcomes, an added dimension is the need to educate, 

incentivise and empower all residents to ensure the successful implementation of waste 

minimisation and recycling initiatives. 

 

The study suggests that simply designing smart waste management options may not be 

sufficient to achieve QNV 2030 targets, let alone anything near a zero-waste philosophy. 

What seems to be required is a retrofitting of mindsets and mechanisms to encourage 

changes in behaviours that complement the physical retrofitting of the built environment. 

Undoubtedly, a forward-thinking country with a desire to lead the world also needs an 

excellent approach to solid waste management. This may be achieved by: taking 

responsibility for waste; unravelling the rules and re-thinking how things are done to find 

innovative ways of eliminating waste, whatever its source; exploring the “impossible” 

and aiming for zero; we might not get there but the target is a great motivator; looking 

for the catalysts and their networks; celebrate their achievements and use them to energise 

and engage others; educating with big, brave out-of-the-box projects that spark people’s 
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imaginations and encourage others to join in; and investing in practical research projects 

to determine what works in Qatar. 

 

7.5 SMART TRANSPORT STRATEGIES  

 

Qatar is experiencing rapid economic and industrial growth. This growth is characterised 

by a rapid population increase and an urgent need for the development of both 

infrastructure projects and major transport projects. In order to handle this rate of 

development within Qatar, Public Works Authority (Ashghal) is developing a fully 

integrated multimodal transportation system in line with the Qatar National Vision 

QNV2030 and Qatar National Development Strategy QNDS2011-2016.  The government 

has made investment in the country’s transport infrastructure a top priority for the next 

decade. With some $70 billion worth of projects already planned, the sector will be the 

largest source of project opportunities. 

 

In this study, 70 percent (39 of the 56) of the interviewees noted that their organisations 

are implementing smart transport strategies to achieve Qatar’s smart cities agenda. Part 

of the Qatar National Vision 2030 aims to support a sustainable country and move from 

a carbon-based to a knowledge-based economy. Many of these aims are in line with the 

Smart City goals and it is recognised that intelligent transport systems (ITS) will play an 

important role. Smart transport infrastructure enables society to function through the 

movement of people and goods i.e., passenger and freight transport systems (Ernst and 

Young, 2015). It is a fundamental economic driver in any city; thus, it plays a critical role 

in enabling a smart city to function as a truly smart city (Ernst and Young, 2015). Smart 

transport has progressed rapidly over the past twenty years; for example, land transport, 

shipping and aviation all had separate satellite navigation systems, whereas now they can 

all operate on the same satellite networks (RAEng, 2012). Smart transport systems utilise 
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real-time traffic information in order to adapt to traffic signals. They also use big data 

analytics and data mining in smart applications to improve the efficiency of traffic 

operations (Ernst and Young, 2015).   

 

There are four key drivers for planned projects. These are support Qatar’s National Vision 

2030, facilitating events including the 2022 FIFA World Cup, a commitment to 

regulations of safety, health, and the environment and a strategic goal to position Doha 

as a trade and transportation hub between Africa, Asia and Europe. The projects currently 

planned, along with the resources allocated, are positioning Qatar on a path which leads 

the way towards Smarter Cities through the use of ITS applications. Qatar’s ongoing 

major road projects include: Lusail Expressway Package, Orbital Highway and Truck 

Road, Ras Laffan to Mesaieed Expressway, Dukhan Highway, Doha Bay Crossing, Road 

Interchanges for the Al Khor Expressway and Doha Expressway – Qatar’s first freeway.  

Deployments of ITS solutions are planned across all modes of transport for both urban 

and inter-urban networks for smarter mobility of people, goods, and services. ITS 

solutions will include tunnel management systems, incident detection, lane and speed 

control signs, weigh in motion, over height vehicle detection and weather sensors. There 

will also be dynamic message signs (DMS), red light and speed cameras, commercial 

freight management, Bluetooth systems to record vehicle journey times, tolling and 

automatic number plate recognition. 

 

In summary, Qatar’s cities have a great opportunity to accelerate and sustain progress in 

their smarter journey. As cities in Qatar continue to mature, talent becomes an 

increasingly valued resource, especially when combined with technological innovation. 

The core systems of a city are transport, government services, education, public safety, 

and health. These elements profoundly influence the quality of life and the attractiveness 

of a city. It is an exciting time for smarter cities in Qatar. Doha can soon become one of 
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the smart cities in the world in the information and communications technology landscape 

with its rapid adoption of modern trends of the digital age. 

 

7.6 SMART EDUCATION STRATEGIES 

 

In this study, 66 percent (37 of the 56) of the interviewees noted that their organisations 

are implementing smart education strategies to achieve Qatar’s smart cities agenda. 

Deloitte (2015) argued that smart cities require smart people. Education is critical for 

development of talent that is motivated and enabled to drive innovation. Digital 

technology changes the way education is provided to students.  

 

Smart education is a key ingredient in smart city development. Strengths in basic 

education, advanced training and certification, universities and community colleges, e-

learning infrastructure, lifelong learning and innovation in education technologies are all 

part of what defines a smart city.  

 

At this moment, thousands of Massive Open Online Courses (MOOCs), provided by 

world class universities, are available and the number is steadily increasing. These 

MOOCs can be used for blended learning: a mix of online education with on-campus 

education. Also, the availability of online courses, combined with the augmented supply 

due to unbundling of education services, allows a further personalization of education. 

Additionally, it allows unbundling of education by offering specific parts as an 

independent service rather than one curriculum at one location over a specific period of 

time for all students in the same form. 
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7.7 SMART BUILDING STRATEGIES  

 

In this study, 70 percent (39 of the 56) of the interviewees noted that their organisations 

are implementing smart buildings strategies to achieve Qatar’s smart cities agenda. The 

new futuristic smart homes in Qatar will include appliances, lighting, heating, air 

conditioning, TVs, computers, entertainment audio and video systems and security that 

are capable of communicating with each other and can be controlled from any room in 

the house, as well as remotely from any location in the world by phone or Internet. 

 

Qatar’s environmental record has been improving over the past several years, but it is still 

among the top consumers of productive land and water, states a new report from the 

World Wildlife Fund. With its QNV 2030 and its baby steps towards advanced 

infrastructure, sustainability still remains a great concern.  Qatar needs to address the 

issue of sustainability and cost-effectiveness along with its ambition for smarter cities. 

Smart buildings integrate the various physical systems present in a building to function 

in a smart way, ensuring that all systems act collectively to optimise performance (e.g., 

energy performance, water usage) (Honeywell, 2015). Smart buildings require smart 

building management systems that can improve the efficiency of heating the building in 

winter, cooling in summer and provide water according to demand throughout the year 

(Honeywell, 2015). The smart management system also incorporates waste management 

for the building, helping reduce waste production e.g., replacing paper towels with hand 

dryers, using waste compactors, sorting waste into general food waste and recyclable 

waste. 
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7.8 GOVERNANCE MODELS FOR SMART CITIES STRATEGIES   

 

In this study, 48 percent (27 of the 56) of the interviewees noted that their organisations 

are adopting new governance models to achieve Qatar’s smart cities agenda. Smart cities 

require new governance models; therefore, smart infrastructure also requires new 

governance models. There must be a new approach, which balances both a top-down and 

bottom-up approach (United Nations, 2014). Top-down leadership/governance is clearly 

a need when considering the balance of using data from different smart infrastructure 

systems and, more specifically, in emergencies. A bottom-up governance approach can 

either be innovation driven by citizens or through co-creation. Balancing both approaches 

to governance will allow for the maximum potential to be achieved to smart 

infrastructure, while clearly defining ownership of risks and liabilities.  

 

There are numerous synergies that can be exploited by balancing different governance 

approaches, including partnerships between: government, local authorities, universities, 

private sector businesses and civil society. Additionally, the creation of an efficient 

governance strategy and model for smart infrastructure demands a breaking down of the 

isolated silos that exist inside different government departments i.e., cross-

communication and collaborative thinking and working is required (Kong et al., 2014). 

Silos of information are the biggest barrier to the integration of resources for smart 

infrastructure; therefore, this must be addressed in new governance models. Governance 

models must be reformed in order to clearly define the availability and usage rights of 

data from smart infrastructure, with clarity on privacy rights also (Johnson and Smith, 

2012).  

 

The promotion of bottom-up participatory governance requires platforms for citizens to 

be able to interact with the government in a regular manner; this may be achievable using 
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multiple innovative and technological applications (United Nations, 2014). Governments 

in cities around the world are currently using a variety of innovative platforms and 

technologies to engage with citizens in the management of smart cities; this needs to be 

a focus area for smart infrastructure more specifically. An example of this is Amsterdam, 

where a smart citizen kit has been distributed to aid the creation of an air quality sensor 

network. Another example of citizen participation is in Bangalore, India. A social 

enterprise named NextDrop supports the coordination of information between water 

suppliers, centres of operation, and consumers through the use of calls and short text 

message services. This transfer of information and participation from consumers/citizens 

allows water suppliers to find out if any disruptions occur in the water network and also 

provides a platform for consumers and the suppliers to discuss performance related issues 

on a broader scale.  

 

This provides valuable feedback to suppliers for customers’ satisfaction and can help 

them shape their service strategies accordingly. A third example of citizen participation 

is in Jakarta, Indonesia, where city officials make use of Twitter to aid in the response to 

flooding. By sharing information on a public platform and engaging with citizens, they 

can share information on local and national scales, aiding in emergency response services 

and responses from citizens on an individual level for their own homes (Harper, 2012). 

These examples all demonstrate transparency and enable accountability, which only 

further strengthening participatory governance models (Mork and Weaver, 2009). 

 

Smart infrastructure provides information and data that are collected via utilities and 

infrastructure components that are commonly controlled by different sectors within a 

single government. The administrative silos can be broken down by establishing a centre 

of operations from which several sources of data are fed. These centres of operations 



 

161 

 

enable the efficient use of data by collating various types of data, which help provide 

more useful information to decision makers i.e., decision support tools. This approach is 

a top-down approach to governance; however, it may prove to be a significant benefit to 

governance strategies for smart infrastructure in times of crisis.  

 

7.9 SUMMARY 

 

Staying at the forefront of innovation for enhancing quality of life and achieving 

sustainable development, Qatar is building the cities of the future. In line with its National 

Vision 2030, the country has embarked on a journey to develop smart cities that 

encompass deploying smart applications in infrastructure, buildings, energy, mobility and 

utilities, among other things. As urban populations continue to grow, the smart cities 

concept appears to be the right step towards sustainable development.  

 

With urbanisation increasing around the world in general and particularly in Qatar, 

populations have shifted from rural to urban areas for an improved quality of life. 

Urbanisation being the new trend, the urban population is expected to rise to 5 billion by 

2030. The United Nation in 2013 addressed that if urbanisation is not controlled with 

improved ideas, people living in slums could lack basic facilities like sanitation, 

electricity, and healthcare. Urban development and city population are growing at a quick 

pace causing diverse problems to the environment, and financial and social 

maintainability of cities (Bibri and Krogstie, 2017; Neirotti et al., 2014). Cities are facing 

issues like traffic congestion, destitute urban framework, health issues, energy shortage, 

increasing crime rates, ageing infrastructure, and frequent power breakdown are of 

concern to many developed and developing countries. 
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This chapter discussed the seven key smart cities strategies that have been implemented 

to achieve Qatar’s smart cities agenda. In the order of implementation, they are: smart 

energy management strategies, smart water management strategies, smart waste 

management strategies, smart transport strategies, smart education strategies, smart 

buildings strategies, and governance models for smart cities strategies.  

 

Overall, the following inferences and implications could be drawn: 

 With Qatar’s cities becoming increasingly globalised and competitive and moving 

towards knowledge-based economy, the concept of smart cities is attracting 

interest from city officials, the private sector, local communities, and academia. 

Therefore, the use of technology alone does not make Qatari cities smarter – other 

dimensions including cultural and natural amenities, people and skills, knowledge 

precincts and governance are equally important and must be addressed.  

 The priorities for Qatari cities are water management, waste management, energy 

efficiency, environment protection, quality of life, plus collaboration for 

sustainable development in a city. This means that smart city concepts are aimed 

at the modernisation and efficiency of public transport, energy and water supply, 

waste management and recycling. It is suggested that, for Qatar, in order to create 

smart cities and to make sustainable communities, it is necessary that 

organisations are involved in activities that help them to establish strong 

relationships between the policymakers, companies, entrepreneurs, and citizens. 

 It is concluded that cities are complex systems that are characterised by massive 

numbers of interconnected citizens, businesses, different modes of transport, 

energy and water systems, communication networks, services and utilities. 

Population growth and increased urbanisation raise a variety of technical, social, 

economic, and organisational problems that jeopardize the economic and 
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environmental sustainability of cities. The rapid growth has generated traffic 

congestion, pollution, and increasing social inequality. Therefore, the focus has 

been on the way new technology-based solutions, as well as new approaches to 

urban planning and living, can assure future viability and prosperity in urban 

areas. 

 Sustainable urban planning has strong links to the planning and operating of city 

infrastructure, and the synergy benefits are targeted with the collaboration and 

coordination of these city systems. Modern digital and telecommunication 

technologies influence urban development. While such big data analytics offer a 

number of opportunities, they also raise a number of concerns and challenges. The 

conversion of Qatar’s old municipal regions into smart cities is a topical problem, 

representing an actual problem for many aspects of urban infrastructure, such as 

building construction, renovation and reconversion, municipal public transport, 

and facilities.  

 Digital technology can isolate and exclude sectors of society. It can threaten 

individual privacy and national security, displace labour, and become obsolete 

and expensive. Additionally, cities just starting out to develop strategies to 

become smarter are also met with political and financial challenges and these add 

additional pressure throttling the ability to make rapid headway and leading to a 

more cautious approach to city data.  

 Budget constraints are one of the biggest issues for developing a smart city 

because, in urban areas, development requires a heavy amount from the budget. 

Hence, for the growth of smart cities, financial institutions should be used to 

acquire the funds for infrastructure and development work.  

 

Chapter 7 has addressed the third research objective, which is “to explore and document 

the key smart cities strategies that have been implemented to achieve Qatar’s smart cities 
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agenda” and the third research question, which is “what are the key smart cities strategies 

that have been implemented to achieve Qatar’s smart cities agenda?”. The next chapter 

(Chapter 8) discusses the key strategies that have been implemented in managing 

knowledge in the context of smart and sustainable strategies in Qatar.  
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CHAPTER 8 : MANAGING KNOWLEDGE IN THE 

CONTEXT OF SMART AND SUSTAINABLE 

STRATEGIES 
 

 

8.1 INTRODUCTION 

 

The purpose of this chapter is to discuss the key strategies that have been implemented in 

managing knowledge in the context of smart and sustainable strategies in Qatar. The 

results are based on the perceptions of 56 interviewees. The findings are also substantiated 

with the relevant literature.  In this study, interviewees were asked to list and describe the 

key knowledge management strategies that have been implemented in their organisations. 

This study revealed eight key strategies that have been implemented in managing 

knowledge in the context of smart and sustainable strategies across Qatari organisations 

that participated in this study (see Table 8.1). They are: sharing knowledge, capturing 

knowledge, incentives for KM, mentoring, after-action reviews, newsletters, Internet, and 

WhatsApp. Each of these KM strategies is discussed in detail from section 8.2 to 8.9. 

Finally, section 8.10 summarises the key findings. In doing so, this chapter addresses the 

fourth research objective, which is “to investigate and document the key knowledge 

management strategies in the context of smart and sustainable strategies that are currently 

being implemented in Qatari organisations” and fourth research question, which is “what 

are the key KM strategies in the context of smart and sustainable strategies currently 

being implemented in Qatari public sector organisations?”.  
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Table 8.1: KM strategies in Qatar (N=56) 

Sl. 

No 

KM strategies in the context of smart and sustainable  

strategies implemented 

Percentage of 

interviewees 

cited (N= 56) 

1 Sharing knowledge  
84% 

(47/56) 

2 Capturing knowledge  
79% 

(44/56) 

3 Incentives for KM 
75% 

(42/56) 

4 Mentoring 
71% 

(40/56) 

5 After-action-review  
68% 

(38/56) 

6 Newsletter 
61% 

(34/56) 

7 Internet 
54% 

(30/56) 

8 WhatsApp 
45% 

(25/56) 

 

 

8.2 SHARING KNOWLEDGE 

 

In this study, 85 percent (47 of the 56) of the interviewees noted that their organisations 

have implemented knowledge sharing strategies in the context of smart and sustainable 

strategies. This might be due to the fact that the sharing of best practices has been used 

for hundreds of years and their continued use emphasises the importance of sharing 

knowledge in the workplace. Accessing, as well as using, best work practices helps to 

prevent organisations from repeating errors while allowing new project teams to build on 

the work of their predecessors (O’ Dell and Leavitt, 2004). 
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The key reasons cited by these interviewees for sharing knowledge include: to share best 

practices, to share latest policy issues, and to accelerate and improve the flow of 

knowledge between key stakeholders.  

 

Knowledge sharing is the voluntary dissemination of acquired skills and experience to 

the rest of the organisation (Davenport, 1997). Some define internal knowledge sharing 

as the beliefs or routines for disseminating knowledge and experience across the units of 

an organisation (Calantone, et al., 2002; El Badawy, et al., 2015). The acts of sharing are 

very important since an individual’s knowledge will not have much impact on the 

organisation unless it is made available to other individuals (Nonaka and Takeuchi, 

1995). A lack of knowledge sharing may inhibit or hinder KM efforts (Ipe, 2003). 

Although knowledge exists at different levels of an organisation, for instance, at 

individual, team, and organisation levels, sharing of knowledge at the individual level is 

critical to an organisation. 

 

Knowledge sharing initiatives often form a key component of KM programmes, in terms 

of organisational and individual learning (Nahapiet and Ghoshal, 1998; Alavi and 

Leidner, 2001). For instance, the principal purpose and purposeful sharing of useful 

knowledge associated with carbon emissions reduction strategies will accelerate 

individual and organisational learning and innovation through the development of better 

products and/or services that are socially responsible, environmentally sustainable and 

economically viable.  
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8.3 CAPTURING KNOWLEDGE 

 

In this study, 79 percent (44 of the 56) of the interviewees noted that their organisations 

have implemented knowledge sharing strategies in the context of smart and sustainable 

strategies. The key reasons cited by interviewees include: to improve sustainable 

competitive advantage, to reduce economic risks, to reduce re-work, and to reduce new 

hires’ learning time. Jia et al. (2017) stated that the effort made by organisations to 

improve workers’ performance by acquiring external knowledge can transfer internal 

knowledge, develop present knowledge, and eliminate outmoded knowledge.  

 

According to Tan et al. (2010), knowledge capture is to identify and store knowledge and 

evaluate information captured; knowledge sharing is to exchange and transfer knowledge 

to an individual or organisation through media; knowledge re-use is to re-apply 

knowledge stored for innovation and updating knowledge is to archive and refine 

knowledge in the repository and keep necessary information up to date. Brooking (1996) 

noted that only 20 percent of knowledge available to an organisation is actually used and 

the remaining 80 percent of the employee’s knowledge is wasted without effectively 

capturing it.  

 

Capturing tacit knowledge is the process through which sustainability-related experience 

and expertise of an individual in an organisation is collected and made available to anyone 

who needs it (Dalkir, 2005). Without doubt capturing knowledge associated with 

sustainability-related strategies may be difficult, particularly in the case of tacit 

knowledge. Knowledge often remains tacit until someone asks an appropriate question. 

At that point tacit knowledge can become explicit, but unless that knowledge is captured 

for someone else to use it again at a later date, learning, productivity and innovation are 

stifled.  
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8.4 INCENTIVES FOR KM 

 

In this study, 75 percent (42 of the 56) of the interviewees noted that their organisations 

have implemented incentives for KM in the context of smart and sustainable. According 

to Gope et al. (2017), the incentives system is based on an employee’s performance level 

which then contributes to defining the organisational performance of the organisation. 

Organisations introduce monetary and non-monetary incentives for their workers that 

strive for success through learning, obligation, knowledge acquisition and knowledge 

sharing. As for non-monetary flexible incentives, organisations can offer incentives such 

as medical insurance, interest-free loans for house purchases, loans for weddings, and 

serious illness or death allowances for close family members (Gope et al., 2017). Jia et 

al. (2017) indicated that monetary incentives increase workers’ enthusiasm for sharing 

but in the long-term these methods do not have durability because they are limited to 

temporary obedience. Monetary incentives are financial incentives used by employers to 

motivate workers to meeting their aims. They offer incentives such as bonuses, pay rises 

and profit sharing. 

 

8.5 MENTORING 

 

In this study, 71 percent (40 of the 56) of the interviewees noted that their organisations 

have implemented mentoring for KM in the context of smart and sustainable strategies.  

Some of the key reasons for doing this cited by interviewees include very well known, 

easy to implement, simple, and cost effective. Mentors can share their experiences 

associated with smart and sustainable strategies (e.g., renewable energy, waste recycling), 

key contacts of sustainability experts (such as who to contact for help on particular 

sustainability issue), and knowledge of new sustainability issue (such as climate change). 



 

170 

 

Some key concerns cited by interviewees about mentoring include: resistance to outside 

training, employee cynicism, lack of reward structures for peer-mentoring and 

knowledge-sharing behaviours, and ineffectively pairing mentors with apprentices.  The 

literature has also highlighted that, unlike other training methods, a mentoring 

relationship with the manager enables close supervision that helps in developing skills, 

gaining knowledge, and address gaps in the current ability (Nonaka and Takeuchi, 2011).  

 

8.6 AFTER-ACTION REVIEWS 

 

In this study, 68 percent (38 of the 56) of the interviewees noted that their organisations 

have implemented after-action reviews for KM in the context of smart and sustainable 

strategies. The most frequently cited benefit of this practice was the reduction of mistakes. 

The after-action reviews technique helps organisations learn immediately from errors and 

successes. The after-action review meetings capture key lessons learnt and best practices 

from participants at various levels (Anumba, et al., 2005). For example: when significant 

project milestones are achieved or upon completion of a project or when an important 

action has been undertaken. Typical questions addressed during these meetings include: 

What was supposed to happen?  What actually happened? What would we do differently 

in the future? The key lessons learned and best practices are captured and shared so that 

other teams could plan and act more effectively to avoid repeating mistakes. 

 

8.7 NEWSLETTERS 

 

In this study, 61 percent (34 of the 56) of the interviewees noted that their organisations 

have implemented newsletters for KM in the context of smart and sustainable strategies. 

Communication and knowledge sharing is key for successful deployment of smart and 

sustainable strategies. This holds true not only for internal stakeholders, like employees, 
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but also for the many external stakeholders (e.g., government, press) that are interested 

in society welfare. Therefore, Qatari organisations need to use simple and cost-effective 

techniques, like newsletters, to share knowledge with external and internal stakeholders 

to improve their image. 

 

8.8 INTERNET 

 

In this study, 54 percent (30 of the 56) of the interviewees noted that their organisations 

have implemented Internet for KM in the context of smart and sustainable strategies.  The 

most frequently cited uses of the Internet include: for capturing (e.g. capturing renewable 

energy related best practices from external sources) and/or sharing (e.g. sharing 

community engagement strategies and performance with external stakeholders) 

knowledge associated with sustainability strategies. In today’s complex economy, the 

state of Qatar needs to operate more efficiently in order to stay competitive. Seeking 

efficiency usually relates to knowledge initiatives for capturing and sharing experiences 

and best practices throughout the organisation in order to avoid unnecessary duplication 

and to reduce cost (Doppelt, 2010). Information and Communication Technology (ICT) 

is often an important part of achieving efficiency improvements (Ruggles, 1997).  

 

8.9 WHATSAPP 

 

In this study, 45 percent (25 of the 56) of the interviewees noted that their organisations 

have implemented the use of WhatsApp for KM in the context of smart and sustainable 

strategies. WhatsApp is considered a source for sharing knowledge within social media 

and it is an instant messaging application for smartphones. It allows users to exchange 

images, videos, and audio or written messages using their Internet connection. Therefore, 

it has positioned itself as a superior alternative to SMS messaging, which can be very 
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expensive when used in foreign countries due to roaming charges. Wankel (2016) noted 

that WhatsApp has been widely adopted on a global scale now and has been appreciated 

within organisations as well through which the knowledge has been efficiently shared 

internally within the organisation. Furthermore, in Qatari organisations, staff - especially 

younger members of staff - preferred to use WhatsApp to capture and share critical 

knowledge.  

 

8.10 SUMMARY 

 

It is not simply enough for knowledge to reside within an organisation, as knowledge that 

is not effectively utilised is essentially a wasted resource, instead knowledge needs to be 

actively managed. There are several mechanisms that can be used to manage public sector 

or private sector organisational knowledge. However, the challenge of managing 

knowledge is a daunting task for any organisation. An organisation’s knowledge 

resources are complex and multifaceted, ranging from tacit components to knowledge 

that is explicitly represented. Providing access to key tacit and explicit knowledge to 

decision makers during potential changes seems to be critical for effective decision-

making. Recent technological developments have made a significant and positive impact 

on the ability and desire to manage knowledge.  

 

This chapter discussed the eight key strategies that have been implemented in managing 

knowledge in the context of smart and sustainable strategies. They are: sharing 

knowledge, capturing knowledge, incentives for KM, mentoring, after-action-review, 

newsletter, internet, and WhatsApp.  

 

Overall, the following inferences and implications can be drawn: 
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 The scarcity of knowledge and expertise are a huge challenge for many Qatari 

public sector organisations. Therefore, training and education related to the 

management of knowledge will help leaders, managers, and change agents to 

better understand on how to craft and implement various KM strategies for 

managing smart and sustainable strategies. 

 The implementation of KM in the context of smart and sustainable strategies is 

relatively low in Qatari organisations. Therefore, there is a need to reshape the 

existing KM strategy of Qatari public sector organisations in order to gain 

sustainable competitive advantage. Also, there is an urgent need to develop and 

deploy KM awareness programmes to improve understanding on the concept and 

benefits of knowledge. The research concludes that managing knowledge in the 

context of smart and sustainability is an integrated and complex process. 

 The chapter concludes that to gain competitive advantage, it is necessary for 

Qatari public sector decision makers to recognise and use a blend of ICT and non-

ICT based KM tools. It is advisable to use conventional, simple, low cost, and 

easy to use KM tools that need minimum training. It should be noted that KM 

tools roles are not mutually exclusive and Qatari public sector organisations may 

adopt any combination of them to tackle their particular issues or support 

particular motives. 

 

Chapter 8 has addressed the fourth research objective, which is “to investigate and 

document the key knowledge management strategies in the context of smart and 

sustainable that are currently being implemented in Qatari organisations” and the fourth 

research question, which is “what are the key KM strategies in the context of smart and 

sustainable strategies currently being implemented in the Qatari public sector 
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organisations” of this study. The next chapter (Chapter 9) discusses the key challenges 

Qatari public sector organisations face in implementing smart and sustainable strategies.  
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CHAPTER 9 : CHALLENGES FOR IMPLEMENTING 

SMART AND SUSTAINABLE STRATEGIES IN THE 

STATE OF QATAR 
 

 

9.1 INTRODUCTION  

 

The purpose of this chapter is to present the key challenges Qatari organisations face in 

implementing smart and sustainable strategies. The results are based on the perceptions 

of 56 interviewees. The findings are also substantiated with the relevant literature.  In this 

study, interviewees were asked to list and describe the key challenges Qatari 

organisations face in implementing smart and sustainable strategies in their organisations 

through face-to-face interviews. Table 9.1 presents seven challenges Qatari organisations 

face in implementing smart and sustainable strategies. In the order of challenge, they are: 

lack of knowledge and awareness, embedding culture for smart and sustainability, 

resistance to change, leadership for smart and sustainability, the technical challenges, 

citizen perspective, and managing stakeholders’ knowledge. Each of these key challenges 

is discussed in detail from section 9.2 to 9.8. Finally, section 9.9 summarises the key 

findings. In doing so, Chapter 9 addresses the fifth research objective, which is “to 

critically appraise and document the main challenges the Qatari organisations face in 

implementing smart and sustainable strategies” and the fifth research question, which is 

“what key challenges do Qatari organisations face in implementing smart and sustainable 

strategies?”. 
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Table 9.1: Key challenges for implementation of smart and sustainable strategies 

in Qatar (N=56) 

 

Sl. 

No 

Key challenges for implementation of smart and 

sustainable strategies  

Percentage of 

interviewees 

cited (N= 56) 

1 Lack of knowledge and awareness 
96% 

(54/56) 

2 Embedding culture for smart and sustainability 
91% 

(51/56) 

3 Resistance to change 
84% 

(47/56) 

4 Leadership for smart and sustainability 
84% 

(47/56) 

5 The technical challenges 
68% 

(38/56) 

6 Citizen perspective 
57% 

(32/56) 

7 Managing stakeholders’ knowledge 
52% 

(29/56) 

 

 

9.2 LACK OF KNOWLEDGE AND AWARENESS 

 

Neef (2003) noted that providing key tacit and explicit knowledge to decision makers 

during incidents (e.g., accident at construction site) or potential crises (e.g., hurricane) 

seems to be critical for effective decision-making. Decision-making during incidents, 

such as workplace accidents, water crisis management processes, should involve 

consultation with an incident management team, made up of experts from a community 

of practice or a knowledge network, who are best able to analyse, debate, and help to 

agree on a course of action. The decision-making process, therefore, becomes much better 

informed and balanced, with contributions from people who understand the situation, 
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from experts who have experience with similar events, from those who can advise on 

scenarios and plans for resolution, and from the decision makers themselves. Therefore, 

access and speed are often crucial to the success of incident or potential crisis 

management. Therefore, managing knowledge associated with sustainability strategies 

may bring together critical tacit and explicit knowledge of individuals, team members, an 

organisation and its stakeholders, for effective decision making.  

 

In this study strikingly, 96 percent (54 of the 56) of the interviewees noted that the lack 

of knowledge and awareness is Qatar’s main obstacle on the road to sustainability. 

Despite coming from varying backgrounds, the interviewees highlighted issues and 

challenges close to the individual and called for proper sustainable education. A 

sustainability aware society will not materialise through awareness campaigns alone; 

more stringent measures, such as penalties and market mechanisms, are needed. Citizens 

should be at the forefront of awareness-building and behaviour-changing measures. 

Change can only start with this group, who wield power, shape societal norms and rules, 

and have a permanent stake and strong attachment to their native country. Once certain 

patterns and standards of behaviour are established, the transience of the non-national 

workforce will cease to be an obstacle for sustainably-sound behaviour and consumption. 

 

The major parts of awareness in the strategic process are evaluating and building 

awareness of the relevance of sustainability within the organisation and developing a 

common language and understanding around sustainability. Building awareness often 

starts with a dialogue about some of the challenges the organisation is facing and how 

sustainability can help address the challenges. This leads to identification of where 

sustainability applies to the organisation and should go beyond the business (or cost 
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savings) case and look at internal operation and human resources to the perceptions of 

the organisation brand.  

 

9.3 EMBEDDING CULTURE FOR SMART AND SUSTAINABILITY 

 

Kluckhohn (1949) defined culture as “the set of habitual and traditional ways of thinking, 

feeling, and reacting that are characteristic of the ways a particular society meets its 

problems at a particular time”. This and other early definitions of social culture suggested 

that it is possible to mechanistically define ‘organisation culture’ and establish the 

relationships between organisation culture, change, and performance. Although 

Hofstede’s (1998) is extensively cited in literature relating to ‘national cultures’, his 

simplistic approach has, however, been criticised by others including McSweeney (2000). 

The complexity of organisational culture has been increasingly recognised and earlier 

simplistic notions of culture have been superseded (Price and Chahal, 2006). 

 

In this study, 91 percent (51 of the 56) of the interviewees noted that key challenge for 

implementing smart and sustainable strategies is the difficulty in creating a culture.  It 

was expected that smartness and sustainability was highly emphasised within 

organisations when looking at the external pressures facing companies such as QNV2030. 

An important aspect of embedding a culture within an organisation is to share 

responsibility of sustainability across the work force. This would allow all employees to 

work with a sustainable perspective. Given that sustainability has become part of the 

QNV 2030, every professional should have an understanding of the issue and 

requirements. Rake and Grayson (2008) stated that sustainability and corporate 

responsibility are required by everyone not given to a “good-works” department. This 

creates standards which all employees adhere to in order to create an embedded culture 

within the organisation. 
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Adopting a framework where sustainability is brought forward in employees’ minds is 

something that allows for collaboration to be developed among the workforce bringing 

them together on a common goal. Training staff in sustainable issues would be an 

effective method to implement sustainability within an organisation, it allows for culture 

to be embedded through allowing staff to be familiarised with sustainability strategies. 

This is seen as the most crucial method to garner internal change, as stated by Strategic 

Direction (2012). Alongside training education of sustainable issues is also crucial. For 

instance, in order for a smart city to be successful, there must be various skills available 

in human resources; this is to ensure that the multiple aspects of a city are adequately 

addressed and that needs are met efficiently (United Nations, 2014). Human resource 

skills can include a broad range of skills such as: planning and design; data literacy; 

digital citizenship; implementation; and management. These skills are required to deal 

with the digital or data layer that is added onto any operation related to the smart 

infrastructure systems in a smart city (RAEng, 2012). 

 

There are currently significant institutional shortcomings in capacity, culture, 

coordination, and outcomes, which ultimately relate to human capacity and values, and 

therefore require time to change. Qatar has only just begun working on these two areas, 

and it is therefore too early to judge. Still, the major concern is that the rate of positive 

change in the three areas (technology, values, and institutions) is not likely to catch up 

with accelerating growth and its negative impacts. 

 

9.4 RESISTANCE TO CHANGE 

 

O’Toole (2008) pointed out that people resist change due to the fundamental human 

objection to having the will of others imposed upon them. Most people prefer 
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predictability and stability in both their personal and professional lives. People typically 

avoid situations that upset order, threaten their self-interests, increase stress, or involve 

risk. When faced with changes to the status quo, people usually resist initially. Resistance 

continues and, in some cases, increases, until they are able to recognize the benefits of 

change and perceive the gains to be worth more than the risk or threats to their self-

interests.  

 

Change is a part of life. Change has intrigued, scared, excited, and mystified us for many 

centuries and continues to challenge individuals from all walks of life. In recent years 

within a business context, however, the term ‘change’ has also become synonymous with 

upheaval and chaos (Kotter, 1990). In this study, 84 percent (47/56) of the interviewees 

asserted that organisational resistance to change is another key challenge their 

organisations are facing for implementing smart and sustainable strategies. Some of the 

key reasons attributed for resistance to change include: too much work, lack of incentives, 

lack of recognition, lack of support from management, lack of expertise, and lack of 

training.  Pfeffer and Sutton (2000) argued that fear is the greatest barrier to change, as it 

stifles the flexibility of thought and action that are vital to cope with internally chosen or 

externally driven change.   

 

People resist change when according to Kotter(2012), they believe change is unnecessary 

or will make the situation worse; they fear that the change will mean personal loss - of 

security, money, status, friends or freedom; they have no input in the decision; the change 

was a surprise; they are not confident that the change will succeed; they feel manipulated 

because the changes were kept secret during the planning stage; they subscribe to the 

belief, “If it’s not broken, don’t fix it.”; and they believe that the organization lacks the 

necessary resources to implement the change.  
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However, people support change when again according to Kotter (2012), they expect that 

it will result in some personal gain; they expect a new challenge as a result; they believe 

that the change makes sense and is the right thing to do; they were given an opportunity 

to provide input into the change; they respect the person who is championing the change; 

they believe it is the right time for the change. 

 

Leaders should anticipate resistance to any effort for change, prepare for it, and make 

special efforts to assess and deal with individual reactions to change. Leaders must 

develop the proper attitude toward resistance to change and realize that it is neither good 

nor bad. In fact, resistance can serve as a signal that there are ways in which the attempt 

to change should be modified and improved. The following steps should help leaders 

faced with resistance to change: actively seek out people’s thoughts and reactions to the 

proposed changes; listen carefully. Do not launch into lengthy diatribes justifying the 

change - in the early stages, people are not interested in that. They want to be heard and 

have their concerns attended to. Recognize that it takes time to work through reactions to 

change; engage people in dialogue about the change. Leaders should do this only after 

fully understanding the specific concerns of others. Also, it is important to unfreeze, 

transition, and refreeze people’s behaviours to successfully implement and sustain change 

(Vora, 2013). 

 

9.5 LEADERSHIP FOR SMART AND SUSTAINABILITY  

 

In this study, 79 percent (44/56) of the interviewees noted that leadership is another key 

challenge their organisations are facing for implementing smart and sustainable 

strategies. Leadership for sustainability is about standing up for beliefs, challenging 

norms and pushing for what is right; the leader’s job in making this happen is in providing 



 

182 

 

the inspiration, the permission and demonstration that principle-based working is 

worthwhile. As Doppelt (2010) suggested, these ingrained ideas often reside in the 

organisational culture, in policies and procedures, so the development and strategic 

nurturing of an alternate vision for the future, driven by committed management and 

leadership, is paramount. There is also a need to act as a role model and to convince others 

of the positive impact of a commitment to sustainability. Concurrently, there is a need to 

act as a change manager in reducing resistance to notions of sustainability (Marshall, 

2004). Communication and influence on others are key ingredients when introducing a 

new change initiative, such as smart and sustainability concepts, into the organisation and 

challenging the dominant beliefs of the current system (Placet, et al., 2005). 

Organisations with leadership towards innovation find themselves with a top 

management sponsorship towards the implementation of new technologic solutions 

(Burmeister et al., 2015). Creating awareness of the possible benefits of smart devices 

among the decision makers of an organisation creates a change in leadership. Such change 

would give more awareness to the top management circle of the company of new means 

for innovation.  The enrolment of the top management circle of an organisation leads 

towards the consideration and possible investment in new technologies. 

 

There is a strong need to develop strategic leadership and management capabilities within 

modern organisations in order to meet the challenge of working effectively to promote 

not only economic, but also social and environmental forms of sustainable development. 

This is an area where an appropriate training has an important part to play in enhancing 

individuals’ preparedness and abilities to change (Hansson et al., 2003). Training should 

bolster efforts at communication by helping individuals to develop their contextual 

understanding in order to convey what is going on, and why. Bansal and Roth (2000) 

echoed the need to provide background sustainability-related training to overcome 



 

183 

 

employee confusion and uncertainty. To first attain employee awareness, and then 

participation, employees need an environmental training programme that transfers the 

necessary information to the work force.  

 

Organisations cannot transform themselves unless most employees and even key 

stakeholders are willing to actively support and participate in the effort. Meaningful 

involvement often requires changing routines, adding extra duties and making other 

personal sacrifices.  People will resist these changes unless they clearly understand the 

need, purpose, strategies, and expected outcomes of the effort and believe it will succeed 

and benefit the organisation and themselves. A tremendous amount of clear and easily 

understandable information and knowledge is needed to generate this type of 

understanding (Doppelt, 2010). Therefore, organisations must develop a strategy to 

engage with workforce. Since smart and sustainability are so new to many employees, 

training programmes are important vehicles of communication. Training programmes 

may help employees to grasp the vision and strategies at the intellectual level. 

 

9.6 THE TECHNICAL CHALLENGES  

 

In this study, 68 percent (38/56) of the interviewees noted that technology is another key 

challenge their organisations are facing for implementing smart and sustainable 

strategies. Technology use and implementation, as well as the consequences of this use 

for individuals and society, are some of the key challenges face smart and sustainable 

initiatives. The most frequently occurring challenges concern: privacy, security and 

interoperability. From a technology perspective, for instance, smart city embeds ICT 

within city infrastructure. In many cases, this includes diffusion of sensors and wireless 

sensor networks (WSN) in the city with the capability of real-time data gathering 

(Baccarne, et al., 2014). This fusion of ICT and IoT (Zanella et al., 2014), with urban 
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systems requires a high degree of interoperability. Interoperability refers to the ability of 

different systems to interact and share information. Heo et al., (2014) noted that 

interoperability issues have to be solved in order for the smart city to become a reality. 

They concluded that tight and effective integration among city systems is a key challenge. 

This relates to the issue of accounting for future integration of additional systems that 

have to fit into the overall system architecture. Additionally, integration and collaboration 

are essential across different systems and components at different levels, hence, 

international standards are observed as vital in enhancing projects implementation. 

However, there is a lack in common standards for smart cities initiatives. Furthermore, 

Zanella et al. (2014) argued that non-interoperability is a major challenge because cities 

have many legacy systems and heterogeneous technologies that need to be welded 

together in order for the smart city to develop. It is evident that overcoming 

interoperability issues is crucial to smart city development.  



9.7 CITIZEN PERSPECTIVE  

 

In this study, 57 percent (32/56) of the interviewees noted that citizens’ perspectives are 

another key challenge their organisations are facing for implementing smart and 

sustainable strategies. What is in for citizens in a smart and sustainable city? An integral 

component of developing a smart and sustainable city is to enhance government 

initiatives through citizen participation (Adapa, 2018). Citizens’ demands are not 

encountered in challenging and changing environments. Administrators and citizens have 

to be involved in a participatory government to address technological innovations, real 

resource provisions, potential initiatives and maintain a sustainable environment (Adapa, 

2018). Citizens need to be involved as stakeholders in the planning and policymaking 

process to provide views and give a perspective of their vision of smart and sustainable 

cities. Citizens’ perspectives are a challenge that needs to be overcome in every smart 
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city plan. Involvement of citizens provides a better understanding of their needs and 

provides a better quality of life. 

 

9.8 MANAGING STAKEHOLDERS’ KNOWLEDGE 

 

In this study, 52 percent (29 of the 56) of the interviewees stated that managing and 

capturing stakeholders’ knowledge is most important challenge their organisations face. 

This may be due to an organisation’s limited control over behaviours of stakeholders and 

certain stakeholders could simply have irreconcilable differences with one another based 

on ethical, religious, cultural, social or other issues. When the unique knowledge of 

various stakeholders is pooled and used to solve societal problems, however, new 

practices and strategies emerge that benefit all constituencies – just as entrepreneurship 

is recognised as the source of economic, environmental and social progress. Stakeholder 

collaboration can be viewed in this light as an extension of the entrepreneur’s role to 

include stakeholders as active partners in value creation (Halal, 2000).  

 

A sustainable organisation is one whose characteristics and actions are designed to lead 

to a “desirable future state” for all stakeholders. Sustainability issues requires the 

recognition of a wide range of stakeholders, including secondary ones (such as 

environmental groups) that are not directly involved in a market relationship but can still 

greatly affect a company’s business (Hart and Sharma, 2004). The additional interacting 

pressures from social and environmental concerns make sustainability-related innovation 

more complex than conventional market-driven innovation. 
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9.9 SUMMARY 

 

This chapter discussed the key challenges Qatari organisations face in implementing 

smart and sustainable strategies. Firstly, seven challenges Qatari organisations face in 

implementing smart and sustainable strategies were listed and discussed. The challenges 

are: lack of knowledge and awareness, embedding culture for smart and sustainability, 

resistance to change, leadership for smart and sustainability, the technical challenges, 

citizen perspective, and managing stakeholders’ knowledge. 

 

Overall, the following inferences and implications were documented: 

 Creating knowledge and awareness, embedding culture for change, leadership for 

change, awareness about technical issues, citizen participation, and managing 

stakeholders’ knowledge are key ingredients for successful deployment of smart 

and sustainable strategies. 

 The process of developing and executing sustainability initiatives is particularly 

complex and challenging because of the holistic and integrated way that a very 

broad range of short-term and long-term issues needs to be considered, and broad 

array of stakeholders that must be engaged in an inclusive and collaborative 

manner. Therefore, a consistent, thought-through top management commitment 

is absolutely necessary for successful implementation of smart and sustainable 

strategies in Qatar. 

 There are currently significant institutional shortcomings in capacity, culture, 

coordination, and outcomes, which ultimately relate to human capacity and 

values, and therefore require time to change. Qatar has only just begun working 

in these two areas, and it is therefore too early to judge. Still, the major concern 

is that the rate of positive change in three areas (technology, values, and 
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institutions) is not likely to catch up with accelerating growth and its negative 

impacts. 

 Leaders should anticipate resistance to any change effort, prepare for it, and make 

special efforts to assess and deal with individual reactions to change. Leaders must 

develop the proper attitude toward resistance to change and realize that it is neither 

good nor bad. The lack of leadership skills for successful deployment of smart 

and sustainable strategies is one of the most important challenges for the Qatar 

organisations. Therefore, there is an urgent need to develop and deliver a bespoke 

training framework to address, improve and measure the effectiveness of 

leadership skills for driving change associated with smart and sustainable 

strategies in Qatar. 

 Seven steps for fostering smart and sustainability leadership for Qatar include:  

1. Set targets worthy of an industry leader: Establishing truly ambitious goals 

is a first step of sustainability leadership. For instance, aiming to reduce 

carbon by 5 percent or 10 percent does not create significant movement 

away from ‘business as usual’ – real step change requires disruptive 

targets.  Striving for carbon reductions of 50 percent or 60 percent can be 

daunting, but the challenge of meeting these intimidating goals is what 

forces real innovation.  

2. Reward sustainability behaviours: Qatari organisations took steps to 

reward the behaviours they wanted to see from their own staff; for 

example, by establishing awards schemes which recognised achievements 

in carbon reduction. Although many organisations have internal award 

schemes, few have seized their potential to formally acknowledge and 

incentivise carbon-reduction behaviours.  
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3. Lead through project governance: sustainability strategies have been 

incorporated into Qatari project governance structures; decision makers 

are forced to address sustainability issues must hit defined targets in order 

to pass certain gateways.  Governance processes have been imposed from 

above, but they also give decision makers the opportunity and the 

permission to provide ‘bottom-up’ leadership by putting forward their 

innovative ideas.  

4. Develop essential expertise and skills: Qatari leaders have to understand 

sustainability issues – and help others to understand it too. Internal 

masterclasses for staff and external workshops across the supply chain 

were held to build understanding and to stimulate thinking about 

sustainability issues, getting current leaders up to speed and incubating 

sustainability leadership among staff and supply chain.  

5. Empower early adopters: Qatari organisations must turn employees who 

are passionate about sustainability issues into champions for the cause. 

Employees who are enthusiastic naturally lead by example, inspiring 

‘early followers’ around them to replicate their efforts to address 

sustainability issue. Persuading naysayers to embrace new ideas requires 

massive effort for relatively small gain, whereas recognising and 

empowering employees who are natural sustainability-oriented leaders 

can expedite culture change. Eventually, everyone will get the message. 

6. Communicate your aims and give permission: Innovation within Qatari 

businesses value chain needs to be invited and rewarded. It is not obvious 

to everyone that innovation is welcome – with suppliers saying they do 

not know how to put innovations forward for consideration by those higher 

up the supply chain or feeling that suggestions will be rebuffed. Intentions 
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and opportunities to create change must be clearly communicated by 

clients to their service and product suppliers, and from senior to junior 

staff. 

7. Challenge your specifications: If Qatari organisations are inviting 

innovation, it is important that suppliers are able to challenge 

specifications. Specifications exist to assure compliance, but they can act 

as constraints as well as safeguards. Therefore, it is important to create a 

culture, supported by effective governance that enables suppliers to 

rethink standard products. It is well known that – when strong, clear 

leadership is provided and given the correct support – it is possible to push 

the limits repeatedly, cutting water consumption, energy consumption, 

carbon and cost without damaging revenue or profit. 

 Citizens need to be involved as stakeholders in the planning and policymaking 

process to provide views and give a perspective of their vision of smart and 

sustainable cities.  

 To address smart and sustainable issues, knowledge is increasingly being accessed 

and shared across value chain and national boundaries. Therefore, stakeholders’ 

collaboration is essential for managing knowledge associated with smart and 

sustainable strategies. 

 

This chapter has addressed the fifth research objective of the current study, which is “to 

critically appraise and document the main challenges Qatari organisations face in 

implementing smart and sustainable strategies”; and the fifth research questions, which 

is “what key challenges do Qatari organisations face in implementing smart and 

sustainable strategies?”. The next chapter (i.e., Chapter 10) discusses the development 
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and evaluation of an innovative business model for smart and sustainable strategies 

implementation in Qatar. 
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CHAPTER 10 : INNOVATIVE BUSINESS MODEL FOR 

IMPLEMENTING SMART AND SUSTAINABLE 

STRATEGIES  

 

 
10.1     INTRODUCTION 

 

This chapter presents an innovative business model for smart and sustainable strategies 

implementation for the benefit of Qatari organisations. The findings from the previous 

stages of this study were taken into consideration in the development of the model. The 

developed model uses the environmental, social and economic dimensions of 

sustainability as its foundation. The business model outlines the design of value creation 

delivery and capture for the organisation. It answers the questions: what is the value 

proposition of the service to the citizens? How the service will be used by the citizens? 

What is the market in which the product/service will be commercialised? How much will 

it cost to deliver the product or service? How will the organisation obtain revenues? The 

developed model provides broad guidance for the integration smart and sustainable 

strategies into day-to-day operational decisions. Section 10.2 discusses the rationale for 

the model. Section 10.3 discusses the proposed model, while section 10.4 summaries the 

key benefits of the framework.  

 

This model is intended to offer guidance for the successful implementation of smart and 

sustainable strategies to simultaneously improve environmental, social and economic 

performance. In doing so, chapter 10 addresses the sixth research objective of this current 

study, which is “to develop and validate an innovative business model for smart and 

sustainable strategies implementation for the benefit of Qatari organisations” and 

research question sixth, which is “Is there a need for developing and validating an 

innovative business model for smart and sustainable strategies implementation for the 

benefit of Qatari organisations?”. 
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10.2 RATIONALE FOR DEVELOPING AN INNOVATIVE BUSINESS MODEL 

FOR IMPLEMENTING SMART AND SUSTAINABLE STRATEGIES    

 

The business model concept is an abstract representation of the value flow and the 

interactions between value elements of an organisational unit. The essential value 

elements of organisations are concerned with proposition, creation, delivering, and 

capturing value. For this purpose, the concept of a business model appeared to facilitate 

the explanation of complex business ideas more efficiently (Nosratabadi et al., 2019). 

Sustainability issues, like growing inequality and the deterioration of our natural 

livelihood make the transformation to a more sustainable economic system increasingly 

desirable (Geissdoerfer et al., 2018b). In the past decade, research on sustainable 

innovations has expanded rapidly to increase our understanding of the ways in which new 

technologies and social practices enable societies to become more sustainable (Boons and 

Lüdeke‐Freund, 2013). 

 

Boons and Lüdeke‐Freund (2013) noted that, while an innovation is often distinguished 

from an invention by the additional condition of successful market introduction, the actual 

way through which firms succeed in bringing an invention to the market is relatively 

unexplored (Teece, 2010; Chesbrough, 2007). While this issue is gaining increasing 

attention in “mainstream” literature (Baden- Fuller et al., 2010), it is still underexplored 

in the field of sustainable innovation (Schaltegger et al., 2011; Wells, 2013; Boons and 

Lüdeke‐Freund, 2013). 

 

Geissdoerfer et al. (2018b) presented a detailed review of the different types and various 

definitions of business models, where a vast number of definitions are presented. The 

model of an organizational system (Baden-Fuller and Morgan, (2010), a simplified 
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characteristic of the business concept (Teece, 2010) and a reduced scope of business 

(Doganova, and Eyquem-Renault, 2009) are suggested as the various types of business 

models. For decades, vital sustainability issues with their major societal and 

environmental effects influencing human beings and nature were not the priorities of most 

business model types. Nevertheless, business models, for achieving the sustainability 

goals of companies, have finally become under pressure to transform into a more 

sustainable economic system (Nosratabadi et al., 2019). 

 

Business strategy and management disciplines are increasingly incorporating sustainable 

development into their long‐established assumptions and frameworks, stimulating rich, 

new and diverse fields of study (Winn and Kirchgeorg, 2005), and rethinking the 

theoretical foundations and the practice of business strategy (Hahn et al., 2010). 

Theoretical and practical approaches to sustainability have been proposed with some 

common properties: improving sustainability often implies change, innovation or 

adjustment of an entity in relation to its surroundings or supporting environment (Faber 

et al., 2005). The ability to innovate in the domain of sustainability represents a necessary 

business capability, whether related to small incremental steps or to radical, disruptive 

innovations. Business model innovation is emerging as a potential mechanism to integrate 

sustainability into business (Schaltegger et al., 2011; Evans et al., 2017).  

 

However, technological advances towards sustainability are increasingly incremental, 

and many companies find it difficult to meet their sustainability targets. Therefore, 

innovation on the business model level is required to align incentives and revenue 

mechanisms to leverage sustainable solutions (Geissdoerfer et al., 2018b). Business 

model innovations are suspected to yield higher returns than product or process 

innovations (Lindgardt et al., 2009), and sustainable business models might have the 
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additional benefit of higher risk mitigation and resilience and yield additional 

diversification and value co-creation opportunities (Porter and Kramer, 2011). To realise 

these advantages, organisations have become increasingly interested in implementing 

sustainable solutions (Geissdoerfer et al., 2018b). However, many business model 

innovations fail. This has serious economic implications for companies and leads to 

considerable delays in the adoption of sustainable solutions. Despite the importance of 

these issues, the reasons for failure remain relatively unexplored. 

 

There is a lack of clarity, conceptual consensus, and consistency in the use of the terms 

‘business model’, ‘business model innovation’ and ‘sustainable business models’ (SBMs) 

(Magretta, 2002; Boons and Lüdeke‐Freund, 2013), and a lack of established theoretical 

grounding in economics or business studies (Teece, 2010). Moreover, there is no general 

agreement on the characterisation, classification and boundaries of these concepts (Spieth 

et al., 2014), which results in dispersion of perspectives and significantly slows down and 

even hampers progress in these fields (Zott et al., 2011). The lack of theoretical grounding 

is also reflected in the scarce number of case studies and empirical analyses in the field. 

There is a paucity of empirical research on business models, business model innovation 

and sustainable business model innovation (Stubbs and Cocklin, 2008; Schaltegger et al., 

2011). The lack of case studies makes it challenging for firms to understand how to 

innovate their business models, identify and design alternatives, then assess and select 

the most adequate one. When considering business model innovations for sustainability, 

this leads to a higher complexity related to how to preliminarily assess the impact of the 

sustainability innovations and how to understand their effects on the whole business 

network (Evans et al., 2017). Therefore, a model is required that allows executives to 

identify emerging smart and sustainability issues, assess the impact of the company’s ties 
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on all its key stakeholders, measure the business value of relevant smart and sustainability 

initiatives, and capture that value. 

 

In this study, during face-to-face interviews, interviewees were asked the need for an 

innovative business model for implementing smart and sustainable strategies in the Qatari 

public sector organisations. Of the interviewees, overwhelmingly, 100 percent (56 of the 

56) noted the need for an innovative business model for implementing smart and 

sustainable strategies. Many interviewees noted that their executives are familiar with 

managing traditional financial values. However, their executives are less knowledgeable 

about developing, deploying, managing and measuring social and environmental issues 

and values. In this study, the interviewees echoed that existing tool kits and 

methodologies are still novel, confusing and relatively unknown to many organisations. 

According to the interviewees, a business model should incorporate core objectives such 

as generation of economic value, environmental value and social value. It is evident from 

the above discussion that there is a need for an innovative business model for 

implementing smart and sustainable strategies in Qatari public sector organisations. 

  

10.3 DEVELOPING AN INNOVATIVE BUSINESS MODEL FOR 

IMPLEMENTING SMART AND SUSTAINABLE STRATEGIES    
 

Identifying business models as a means of creating value through sustainable innovations 

requires a clear understanding of the unit of analysis. Boons and Lüdeke-Freund (2013) 

distinguished the following elements of a generic business model concept: value 

proposition: what value is embedded in the product/service offered by the firm; supply 

chain: how are upstream relationships with suppliers structured and managed; customer 

interface: how are downstream relationships with customers structured and managed?  
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Baden-Fuller and Morgan (2010) underlined that from a holistic and systemic concept, a 

business model perspective may be expected to contribute to a sustainable business model 

innovation agenda by opening up new approaches to overcoming internal and external 

barriers. Although there is a growing body of literature analysing and discussing 

sustainability and sustainable development on the political and society levels (Dryzek, 

2005), the operationalisation of the concept in relation to business and on the corporate 

level is still rather weak (Bansal, 2005; Carroll and Shabana, 2010). The most common 

translation of sustainability into organisation level is the triple bottom line, which consists 

of three sustainable dimensions: economic, social and environmental (Elkington, 1997) 

and is described as three equally important managerial principles of sustainable business 

models (Schaltegger and Wagner, 2011). 

  

According to Charter and Clark (2007), sustainable innovation is a process where 

sustainability considerations (environmental, social and financial) are integrated into 

organisation systems - from idea generation and development and commercialisation. 

This applies to products, services and technologies, as well as to new business and 

organisational models. The main question here is, therefore, “what can innovation do for 

sustainability?” In this context it is no longer enough for an innovation to be novel and 

original in its technical features – it has to be novel and original in terms of environmental 

or social sustainability as well (Phills et al., 2008).  

 

Bocken et al. (2014) noted that innovations that create significant positive and/or 

significantly reduced negative impacts for the environment and/or society, through 

changes in the way the organisation and its value-network create, deliver value and 

capture value (i.e., create economic value) or change their value propositions.  
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Chou et al. (2015) argued that sustainability is considered to be an integrated part of 

company value propositions and stated that: “Company policies and brand image are 

driven by value propositions. The company mission reflects the core business value and 

competitive strategy, and the sustainability vision implies the direction of social 

responsibility the company intends to pursue. These two factors should be linked in order 

to produce clear, sustainability-led value propositions”. 

 

Lovins et al. (1999), for example, proposed a four-step agenda to align business practice 

with environmental needs, which they labelled “Natural Capitalism”. The four steps 

constitute an increase of natural resources’ productivity, an imitation of biological 

production models, a change of business models, and reinvestment in natural capital. 

 

Yunus et al. (2010) questioned that for social businesses to evolve, a specific business 

model framework is needed that integrates a social profit equation. They presented a 

number of key components, which go into explaining and developing a social business 

models: social profit equation (social profit and environmental profit); value constellation 

(internal value chain and external value chain); value propositions (stakeholders and 

product/services), and economic profit equation (sales revenues, cost structure, and 

capital employed). According to their concept, social businesses apply business models 

that above all recover their full costs and pass profits on to customers, who benefit from 

low prices, adequate services, and better access to maximize the social profit equation. 

Yunus et al. (2010) referred to this as: “a no-loss, no-dividend, self-sustaining business 

that offers goods or services and repays investments to its owners, but whose primary 

purpose is to serve society and improve the lot of the poor”. 
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10.4  PROPOSED BUSINESS MODEL CANVAS  
  

The Business Model Canvas is a framework created for describing, analysing and 

designing business models. The model provides an analysis of the conventional and smart 

and sustainable business models of different public services. The model gives an insight 

into different aspects including the environmental and social issues. Moreover, this 

framework presents a clear description of the elements comprising a business model. The 

proposed canvas comprises nine elements, which cover the four main areas of a business: 

customers, offer, infrastructure and financial, viability. These elements are depicted and 

described in Table 10.1. 

Table10.1: Proposed business model building blocks  

Pillar  Business model 

building block  

Description  

Product/service Value proposition 
Gives an overall view of an organisation’s 

bundle of products and services. 

Customer interface 

Target customer 
Describes the segments of customers an 

organisation wants to offer value to. 

Distribution channel 
Describes the various means of the organisation 

to get in touch with its customers 

Relationship 

Explains the kind of links an organisation 

establishes between itself and its different 

customer segments. 

Infrastructure management 

Value configuration 
Describes the arrangement of activities and 

resources 

Core competency 
Outlines the competencies necessary to execute 

the organisation’s business model. 

Partner network 

Portrays the network of cooperative agreements 

with other organisations necessary to efficiently 

offer and commercialise value. 

Financial aspects 

Cost structure 
Sums up the monetary consequences of the 

means employed in the business model. 

Revenue model 
Describes the way an organisation makes money 

through a variety of revenue flows. 

 

The canvas allows organisations to analyse their project business models; that is to say, 

its main function is to help to generate profit/ an improved quality of life to citizens. This 

framework is suitable for public administrations as the provision of an improved quality 

of life to citizens is usually a priority over the generation of economic benefits. It can be 

used, for instance, in the case of smart cities, which pursue social achievements (regarding 

aging population, health, etc.) or environmental goals like reducing environmental 
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footprint of their activities. When analysing public services through the canvas, the 

position the business model of the service provider. However, usually several 

stakeholders participate in the provision of public services (city councils, private sector, 

citizens, etc.). For instance, in the waste management of the city, three main actors taking 

part in the aggregation (the city council, the company hired to provide the service and the 

citizens). The citizens (users of the service) are the customers of the aggregation but, at 

the same time, the company will consider the city council as its customer, thus the city 

council is part of the aggregation as well as any customer. 

 

Key partners 

 

 

 

  

Key Activities  

 

Value 

proposition  

Customer 

relationships  

 

Customer 

segments  

Key resources 

 

Channels  

Cost structure  

 

 

Revenue streams  

Social and Environmental cost 

 

 

Social and Environmental benefit  

Figure 10.1: Proposed business model canvas 

 

The business models of some of key public services (waste management, water supply, 

traffic management, street lighting, city incidence management, public gardens and parks 

irrigation system and citizen participation management) relying on conventional 

operation models were compared with the ones resulting from the integration of smart 

and sustainable technologies.  
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Key partners 

 City council 

 Waste management 

company  

 Truck and 

container providers 

 Processing plant 

equipment 

providers 

 Smart 

infrastructure 

providers 

 Users, as they 

inform about 

damaged containers 

and manage 

personal waste 

using the mobile 

applications 

 

 

 

 

 

  

Key Activities  

 Waste collection  

 Waste processing  

 Recycled waste sales  

 Management of 

information collected 

by sensors through 

the big data platforms 

 

 

Value proposition 

 Quality service for 

waste collection, at 

lower economic costs 

and low 

environmental impact. 

 

 

Customer 

relationships  

 Users dispose 

waste in 

containers (self-

service relation) 

 Users inform 

about damaged 

bins and managing 

personal waste 

using mobile 

applications 

 Personnel and 

exclusive 

assistance from 

the waste 

management 

company  

Customer 

segments  

 Citizens/users  

 The city council 

 The companies 

that buy waste to 

process recycled 

waste  

 

Key resources 

 Employees (Bin men, 

administration staff) 

  Trucks and 

containers 

 Waste processing 

plant  

 Smart infrastructure  

 Sensors and data 

management 

Channels  

 Promotional 

materials 

(newsletters, 

websites, 

broachers) 

 News in the media 

 Citizens 

information 

services 

 Public 

conferences, 

workshops 

 Awareness on 

waste 

management 

Applications 

Cost structure  

 Employee salaries 

 Transport expenditure (trucks, fuel and containers, platform 

and smart sensors) 

 Waste processing plant 

 Smart infrastructure management cost 

 Sensors and data management cost 

Revenue streams 

 The city council uses collected taxes to pay the service 

provider a subscription fee 

 Recycled waste sales  

Social and Environmental cost 

 Energy consumption and environmental impact using smart 

devices 

 

Social and Environmental benefits  

 Lower service cost should allow tax reduction 

 Quality job creation to manage the service (highly 

qualified) 

  Stimulates economic activity 

 A clean city attracts investments 

 Less energy consumption  

 Urban healthiness reduces public health problems  

 

Figure 10.2: Proposed business model canvas for smart city waste management as 

an example 

 

The value proposition is the core of the business model, therefore, organisations focus 

their efforts on creating the best value proposition the business can offer, delivering it and 

capturing the value from it. A well designed and executed value proposition leads 
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organisations to competitive advantage as they are able to add more value or solve issues 

of the citizens in a better way (Wirtz et al., 2016). For instance, the use of smart devices 

allows a greater efficiency in waste management service development, resulting in an 

optimisation of the waste collection frequency and subsequently improving fuel 

economy. Dealing effectively with city waste is important for smart and sustainable city 

design. Smart devices allow gathering information from every waste collection point, 

which can be used to characterise waste production, collection, and disposal, thus 

contributing to service and resource optimisation. 

  

Accurate customer segmentation has the potential of deciding if a value proposition 

would be successful on the market and provide the firm with competitive advantage 

(Teece, 2010). For instance, in the city’s waste management, citizens/users, the city 

council, and the companies that buy waste to process recycled waste are the key customer 

segments. When a firm innovates on the traditional methods of reaching its customer 

segments to deliver the value proposition, it is able to create different forms of value. For 

instance, the waste management company provide great examples of how business as 

transformed by developing new channels of distribution like promotional materials 

(newsletters, websites, broachers), news in the media, citizens information services, 

public conferences, and workshops on waste management mobile applications. 

 

The customer relationship dictates the way an organisation stablish with the customer 

segments and the interactions between them can vary from personal interactions with the 

consumer to completely automated interactions in some cases. For instance, for waste 

management company, users provide information in real time on their location, 

characteristics and fill levels. The management of this information allows the planning of 

collection routes according to the location of full containers, instead of the predefined 
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routes existing in the conventional service. Additionally, both the garbage trucks and 

other cleaning devices have appliances that gather information about the route followed, 

the activity carried out and the time involved. This system of smart waste management 

includes mobile applications, which allows citizens to know the fill level of bins and 

containers, the collection routes and timetables, as well as to communicate the service 

any incident informing about its location. This way users contribute to enhancing the 

service’s efficiency, since the information gathered through the application allows them 

to plan the appropriate moment to dispose their waste.  

 

Fliegner (2017) argues that key resources for a firm’s business model must be associated 

with its cost structure in the same way the cost of the activities performed by the 

organisation to deliver the product occurs from the consumption of resources. Key 

resources for the waste management example include: employees (bin men, 

administration staff), trucks and containers, waste processing plant, smart infrastructure 

and sensors and data management infrastructure. 

 

Transformation of key activities has a direct impact on the resources required to execute 

the activities and subsequently their costs. Key activities for the waste management 

example include: waste collection, waste processing, recycled waste sales, and 

management of information collected by sensors through the big data platforms. 

Strengthening of the relationship with key partners is related to the organisation’s value 

network optimization and performance. Collaboration in the value network to deliver a 

value proposition assists to reduce risks and resources acquirement. Key partners for the 

waste management example include: city council, waste management company, truck and 

container providers, processing plant equipment providers, smart infrastructure 
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providers, and users, as they inform about damaged containers and manage personal 

waste using the mobile applications. 

 

The development of the relationships with key partners when value proposition 

innovation might result in the necessity for new resources from the key partners or great 

amount of currently used resources is important for success. Key customer relationships 

for the waste management example include: users dispose waste in containers (self-

service relation), users inform about damaged bins and managing personal waste using 

mobile applications, and personnel and exclusive assistance from the waste management 

company. 

  

The revenue streams mechanism designed by considering the price customers are willing 

to pay in each customer segment allows an organisation to increase the profitability of 

every customer segment. Key revenue streams for the waste management example 

includes: the city council uses collected taxes to pay the service provider a subscription 

fee and recycled waste sales. Cost structure is important for the financial results of the 

organisation; therefore, it has direct impact on profits. Key cost structures for the waste 

management example include: employee salaries, transport expenditure (trucks, fuel and 

containers, platform and smart sensors), waste processing plant cost, smart infrastructure 

management cost, energy cost, sensors cost and data management cost.  

 

Teams working on new ideas need to make an effort to always increase societal and 

environmental benefits in addition to the economic gain achieved by the business 

(Bocken et al., 2014). Business model innovations for sustainability have been defined 

by Bocken et al. (2014) as innovations that create significant positive and/or significantly 

reduced negative impacts for the environment and/or society, through changes in the way 
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the organisation and its value-network create, deliver and capture value (i.e., create 

economic value) or change their value propositions. Key social and environmental 

benefits for the waste management example include: lower service cost should allow tax 

reduction, quality job creation to manage the service (highly qualified), stimulates 

economic activity, a clean city attracts investments, less energy consumption, and urban 

healthiness reduces public health problems. 

 

10.5  VALIDATION OF THE BUSINESS MODEL  

  

Validation is defined as an assessment of whether a model is in congruence with reality 

(Brink, 2003). The process tries to ensure that the model represents the characteristics of 

the general population and not limited to the samples used in the estimation (Good and 

Hardin, 2003). That is, if the model is applied to a different sample and there is a severe 

drop in its predictive power, then the model clearly does not generalise (Field, 2000).  

 

As stated in chapter 4, in this study, the developed business model was validated with 

five senior professionals from five Qatari public sector organisations. The professionals 

had over ten years of work experience in public sector management. In this study, during 

face-to-face interviews, the interviewees were asked about the comprehensiveness of the 

developed business model. Most of the interviewees asserted that the business model has 

a very high degree of comprehensiveness and in terms of areas covered; the developed 

model has a very high level of smart and sustainable issues. Interviewees were of the view 

that it has high level coverage of environmental, social and economic sustainability 

competitiveness variables. Furthermore, the interviewees were asked if they thought the 

business model would help their organisations to implement smart and sustainable 

strategies and the response from all interviewees was very positive. The developed model 

provides broad guidance for the integration of smart and sustainable strategies into day-
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to-day operational decisions. This model is intended to offer guidance for the successful 

implementation of smart and sustainable strategies to simultaneously improve 

environmental, social and economic performance. It was very interesting to note that all 

five interviewees were keen in piloting the business model in their organisations. The 

model can be further tested and revised. Overall, discussion of the business model and its 

validation attempted to address objective 6 of this research study. 

 

10.6  SUMMARY 
 

This chapter has discussed the innovative business model for smart and sustainable 

strategies implementation for the benefit of Qatari organisations. The business model 

outlines the design of value creation, delivery, and capture for the organisation. The 

developed model provides broad guidance for the integration smart and sustainable 

strategies into day-to-day operational decisions. This model is intended to offer guidance 

for the successful implementation of smart and sustainable strategies to simultaneously 

improve environmental, social and economic performance. It is concluded that future 

research has to address several theoretical, conceptual, and methodical issues to move 

towards a full sustainable business model pattern language. A future research agenda 

should consider: how to consolidate the available knowledge on sustainable business 

model patterns, and how to convert it into “knowledge for action”; how to identify and 

systematise the various connections between different sustainable business model 

patterns to create an overarching structure; which methods are best suited to develop 

sustainable business model classifications, both typologies and taxonomies; how to test 

the effectiveness of sustainable business model patterns as an additional element of 

business model innovation tools? In doing so, chapter 10 addressed the sixth research 

objective of this current study, which is “to develop and validate an innovative business 

model for implementing smart and sustainable strategies for the benefit of Qatari 
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organisations” and the sixth research question, which is “is there a need for developing 

and validating an innovative business to develop and validate an innovative business 

model for smart and sustainable strategies implementation for the benefit of Qatari 

organisations”? The next chapter (i.e., Chapter 11) presents the findings and also provides 

conclusions and recommendations. 
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CHAPTER 11 CONCLUSIONS AND 

RECOMMENDATIONS  
 

 

 

11.1 INTRODUCTION 

 

This chapter presents the research aim and objectives. To do so the research process is 

described, and the conclusions and recommendations are provided. 

 

11.2 RESEARCH PROCESS 
 

Aim The aim of this research is to investigate how Qatari public sector organisations are embedding 

smart and sustainability strategies in order to achieve the National Vision 2030. 

Research Objectives  To explore and document the key reasons for implementing smart and sustainable 

strategies in Qatari public sector organisations  

 To investigate and document the key sustainable initiatives needed to effect change that 

are currently being implemented in Qatari public sector organisations to achieve the 

National Vision 2030 

 To explore and document the key smart cities strategies that have been implemented to 

achieve Qatar’s smart cities agenda 

 To investigate and document the key knowledge management strategies in the context of 

smart and sustainable that are currently being implemented in Qatari organisations 

 To critically appraise and document the main challenges Qatari organisations face in 

implementing smart and sustainable strategies 

 To develop and validate an innovative business model for smart and sustainable 

strategies implementation for the benefit of Qatari organisations 

Research questions 1. What are the key reasons for implementing smart and sustainable strategies in Qatari 

public sector organisations? 

2. What are the key sustainable strategies that are currently being implemented in Qatari 

public sector organisations to achieve the National Vision 2030? 

3. What are the key smart cities strategies that have been implemented to achieve Qatar’s 

smart cities agenda? 

4. What are the key KM strategies in the context of smart and sustainable strategies 

currently being implemented in Qatari public sector organisations? 

5. What key challenges do Qatari organisations face in implementing smart and sustainable 

strategies? 

6. Is there a need for developing and validating an innovative business model for smart and 

sustainable strategies implementation for the benefit of Qatari organisations? 

Research Qualitative research 

Sample technique Purposive sample 

Sample size 56 

Sample diversity Directors, advisors and managers responsible for implementing Qatar National Vision 2030 

Data collection method Semi-structure interviews 

Unit of analysis Public sector organisations  

Embedded unit of analysis Individual employees 

Method of analysis Content analysis  

Outcome of analysis An innovative business model for implementing smart and sustainable strategies  

 

11.3 KEY FINDINGS 
 

Research Objective 1: To explore and document the key reasons for implementing smart 

and sustainable strategies in Qatari public sector organisations 
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Research Question 1: What are the key reasons for implementing smart and sustainable 

strategies in Qatari public sector organisations? 

Six key reasons for implementing smart and sustainable strategies in Qatari public sector 

organisations. They are: Qatar National Vision 2030, improved decision-making, to 

reduce operating cost, to improve water efficiency, to improve transport infrastructure, 

and to develop safe and sustainable communities.  Sustainability has always been difficult 

to assess directly, since it is an abstract and multidimensional concept. Therefore, 

organisations face significant challenges in taking the first steps towards implementing 

smart and sustainable strategies. 

 

Research Objective 2: To investigate and document the key sustainable initiatives 

needed to effect change that are currently being implemented in Qatari public sector 

organisations to achieve the National Vision 2030 

Research Question 2: What are the key sustainable strategies that are currently being 

implemented in Qatari public sector organisations to achieve the National Vision 2030? 

Ten key sustainable strategies that have been implemented in Qatari public sector 

organisations. In the order of implementation, they are: sustainable water management 

strategies, renewable energy strategies, sustainable sports strategies, resources efficiency 

strategies, electric vehicles (EVs) strategies, Industry 4.0 strategies, health care strategies, 

sustainable workforce development strategies, smart village strategies, and sustainable 

mobile apps. 

 

Research Objective 3: To explore and document the key smart cities strategies that have 

been implemented to achieve Qatar’s smart cities agenda 

Research Question 3: What are the key smart cities strategies that have been 

implemented to achieve Qatar’s smart cities agenda? 
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Seven key smart cities strategies that have been implemented to achieve Qatar’s smart 

cities agenda are: smart energy management strategies, smart water management 

strategies, smart waste management strategies, smart transport strategies, smart education 

strategies, smart buildings strategies, and governance models for smart cities strategies. 

 

Research Objective 4: To investigate and document the key knowledge management 

strategies in the context of smart and sustainable that are currently being implemented in 

Qatari organisations 

Research Question 4: What are the key KM strategies in the context of smart and 

sustainable strategies currently being implemented in Qatari public sector 

organisations? 

Eight key strategies that have been implemented in managing knowledge in the context 

of smart and sustainable strategies in Qatari public sector organisations are: sharing 

knowledge, capturing knowledge, incentives for KM, mentoring, after-action reviews, 

newsletters, Internet, and WhatsApp. 

 

Research Objective 5: To critically appraise and document the main challenges the 

Qatari organisations face in implementing smart and sustainable strategies 

Research Question 5: What key challenges do Qatari organisations face in implementing 

smart and sustainable strategies? 

The seven challenges Qatari organisations face in implementing smart and sustainable 

strategies are: lack of knowledge and awareness, embedding culture for smart and 

sustainability, resistance to change, leadership for smart and sustainability, the technical 

challenges, citizen perspective, and managing stakeholders’ knowledge. 
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Research Objective 6: To develop and validate an innovative business model for smart 

and sustainable strategies implementation for the benefit of Qatari organisations 

Research Question 6: Is there a need for developing and validating an innovative 

business model for smart and sustainable strategies implementation for the benefit of 

Qatari organisations? 

An innovative business model for smart and sustainable strategies implementation for the 

benefit of Qatari organisations was developed and validated. The findings from the 

previous stages of this study were taken into consideration in the development of the 

model. The developed model uses the environmental, social and economic dimensions of 

sustainability as its foundation. The business model outlines the design of value creation 

delivery and capture for the organisation. 

 

11.4 CONCLUSIONS AND RECOMMENDATIONS   

 

 Qatari organisations face significant challenges in taking the first steps towards 

implementing smart and sustainable strategies. For instance, understanding the 

underlying concepts of sustainability, changing the attitudes of employees and 

customers, as well as new policy or legislation which encourages the uptake of the 

sustainability agenda is a challenge. To improve sustainability performance, 

therefore leaders have to recognise and better understand the concept of 

sustainability. 

 A complex mix of government, economic, social and environmental forces drive 

Qatari organisations to implement smart and sustainable strategies.  

 Before organisations embed sustainability initiatives they need to understand and 

recognise key drivers, which are pushing them towards implementation. Therefore, 

understanding the drivers for implementing smart and sustainable strategies is 

important.  
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 More effective integration and knowledge sharing within and across smart and 

sustainable strategies and projects is required. Establishing a collaborative network 

with both internal and external stakeholders would be pivotal and should be 

addressed thoroughly. 

 Understanding the level of importance of the different drivers can help 

organisations prioritise and align processes and resources accordingly to ensure 

success. It could assist decision makers to develop smart and sustainable strategies 

based on the drivers.  

 Overall, the outlook for improved sustainable strategies efforts from the state of 

Qatari public sector organisations looks quite promising at present. This is 

because organisations that implement sustainable strategies will benefit from 

improved reputation, better employee engagement, lower operating costs, and 

better relationship with key stakeholders. Clear and strong branding should 

improve the public perception of the quality of services that public sector offers, 

and this in turn, will increase the trust, loyalty and will help reducing the perceived 

risk.  

 The current study results suggest that, to meet the goals of the QNV2030, the 

implementation of healthcare strategies is still evolving in the State of Qatar. 

Changes in demographics, shortage of clinicians and more people living with 

multiple healthcare conditions have greatly increased demand on healthcare 

services. However, Qatar has not invested in building capacity growth in the 

healthcare management. Therefore, there is a need to re-examine the National 

Health Strategy to Qatar’s health challenges, aligned to a global shift in thinking 

towards population health and more smart and integrated care. 

 Growing global interest in sport development to accelerate the transition to 

sustainable development and societal well-being, an increasing number of Qatari 
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sports organisations are obliging themselves to adopt such a move; hence, sports 

bodies have started to make sustainability a great corporate agenda priority, 

bearing in mind that embedding sustainable strategies in the sport sector would 

encourage public commitment to protect the environment and society. However, 

the Qatari sports sector is still in the developing stage. Therefore, Qatari sports 

organisations should be ahead of many different industries due to the features they 

have at their disposal and the ability to generate social awareness worldwide. The 

Qatari sports sector must take leadership in sustainability strategies. 

 Industry 4.0 has enormous potential to enable Qatari public and private sector 

organisations systems and processes to be automated. Rough estimates say the 

Industry 4.0 market could exceed US$ trillions in just a few years’ time. However, 

this will require Qatari manufacturers to make bold investments in the equipment, 

integrated systems, training, and organisational capabilities needed to truly 

embrace the Industry 4.0 revolution.  

 Climate change will impact Qatar by enhancing ecological and physical 

vulnerabilities, as well as economic vulnerabilities. Qatar is taking a range of 

actions to reduce its greenhouse gas emissions and to position itself as a leader in 

the development of climate change and clean energy technologies. However, 

carbon emissions reduction strategies are in their infancy. There seems to be a 

significant knowledge gap relating to combat carbon emissions. Therefore, 

sharing best practices related to carbon emissions reduction practices from other 

countries and academic research institutes is essential. 

 Domestically, Qatar has a renewable energy goal of sourcing 20 percent of the 

country’s total energy from renewable sources by 2024. New business models 

must be nurtured to capture the benefits of the renewables; however, the business 
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models that will be investigated to work on the innovation interface represent only 

some possible future models. 

 There is widespread hope that, in Qatar, green policies will develop and that will 

stimulate new economic growth and lead to higher income and employment. 

However, such positive outcomes will only be achieved if the labour market is 

supported by appropriate policies, such as those providing retraining in relevant 

skills, including entrepreneurship and apprenticeships for green jobs. 

 The evolving concept of Smart Villages signifies to rural territories and 

communities which shape their existing strengths and resources, as well as on 

developing new initiatives. Therefore, there is a need for implementing more 

smart village strategies in Qatar. Furthermore, there is a need to develop and 

implement a national smart village agenda.  

 The scarcity of knowledge and expertise associated with sustainable strategies is, 

and will continue to be, a huge challenge for Qatari public sector organisations. 

Therefore, training programmes related to the management of smart and 

sustainable related knowledge will help leaders, managers, and change agents to 

better understand how to craft and implement various smart and sustainable 

strategies to achieve QNV 2030.  

 It is concluded that smart and sustainable issues are complex, dynamic, and 

multifaceted. Most of the smart and sustainable goals are inherently collaborative, 

as they relate to supporting the community and future generations. Therefore, to 

solve some of Qatar’s sustainability problems, it is important that key leaders and 

decision makers connect with other stakeholders to have a positive social impact.   

 With Qatari cities becoming increasingly globalised and competitive and moving 

towards knowledge-based economy, the concept of smart cities is attracting 

interest from Qatari city officials, the private sector, local communities, and 
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academia. Therefore, the use of technology alone does not make Qatari cities 

smarter – other dimensions including cultural and natural amenities, people and 

skills, knowledge precincts and governance are equally important and must be 

addressed.  

 It is suggested that for Qatar, in order to create smart cities and to make sustainable 

communities, it is necessary that organisations are involved in activities that help 

them to establish strong relationship with the policymakers, companies, 

entrepreneurs, and citizens. 

 It is concluded that cities are complex systems that are characterised by massive 

numbers of interconnected citizens, businesses, different modes of transport, 

energy and water systems, communication networks, services and utilities. 

Population growth and increased urbanisation raise a variety of technical, social, 

economic, and organisational problems that tend to jeopardize the economic and 

environmental sustainability of cities. The rapid growth has generated traffic 

congestion, pollution, and increasing social inequality. Therefore, the focus has 

been on the way new technology-based solutions, as well as new approaches to 

urban planning and living, can assure future viability and prosperity in urban 

areas. 

 Modern digital and telecommunication technologies influence urban 

development. Whilst such big data analytics offer a number of opportunities, they 

also raise a number of concerns and challenges. The conversion of Qatar’s old 

municipal regions into smart cities is a topical problem, representing an actual 

problem for many aspects of urban infrastructure, such as building construction, 

renovation and reconversion, municipal public transport and facilities.  

 The scarcity of knowledge and expertise a huge challenge for many Qatar public 

sector organisations. Therefore, training and education related to the management 
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of knowledge will help leaders, managers, and change agents to better understand 

on how to craft and implement various KM strategies for managing smart and 

sustainable strategies. 

 The research concludes that managing knowledge in the context of smart and 

sustainability strategies is an integrated and complex process. The implementation 

of KM in the context of smart and sustainable strategies is relatively low in Qatari 

organisations. Therefore, there is a need to reshape the existing KM strategy of 

Qatari public sector organisations in order to gain a sustainable competitive 

advantage. Also, there is an urgent need for developing and deploying KM 

awareness programmes to improve understanding on the concept and benefits of 

knowledge.  

 This research concludes that to gain competitive advantage, it is necessary for 

Qatari public sector decision makers to recognise and use a blend of ICT and non-

ICT based KM tools. It is advisable to use conventional, simple, low cost, and 

easy to use with minimum training needs KM tools. It should also be noted that 

the roles of KM tools are not mutually exclusive and Qatari public sector 

organisations may adopt any combination of them to tackle their particular issues 

or support particular motives. 

 The developed innovative business model provides broad guidance for the 

integration smart and sustainable strategies into day-to-day operational decisions. 

This model is intended to offer guidance for the successful implementation of 

smart and sustainable strategies to simultaneously improve environmental, social 

and economic performance. 
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11.5 FUTURE WORK  

 

This research study has revealed a number of areas for further research and development 

including the following areas: 

 Given that the research reported here is largely exploratory by nature and 

participants were managers, advisers, and directors only, the results presented are 

only tentative and of limited value for the purpose of generalisability.  

 Furthermore, the findings of this research are limited to Qatari public sector 

organisations only; as such, the level of generalisability outside this context may 

be very limited. However, we argue that the results obtained are useful to similar 

developing countries.  

 Extending this study using a larger sample with more balanced representation 

across different public sector organisations can provide the relevance of these 

findings to other countries’ public sector organisations. 

 It is recommended that future research addresses several theoretical, conceptual, 

and methodical issues to move towards a full sustainable business model pattern 

language. A future research agenda should consider: how to consolidate the 

available knowledge on sustainable business model patterns, and how to convert 

it into “knowledge for action”; how to identify and systematise the various 

connections between different sustainable business model patterns to create an 

overarching structure; which methods are best suited to develop sustainable 

business model classifications, both typologies and taxonomies; how to test the 

effectiveness of sustainable business model patterns as an additional element of 

business model innovation tools? 

 

 

 

 



  

217 

 

 

 

REFERENCES 

 

Abdelkafi, N., Tauscher, K., (2016) Business models for sustainability from a system 

dynamics perspective. Organ. Environ. 29, 74-96. 

Acharya, A., (2014) Constructing a security community in Southeast Asia: ASEAN and 

the problem of regional order. Routledge. 

Ahvenniemi, H., Huovila, A., Pinto-Seppä, I. and Airaksinen, M., (2017) What are the 

differences between sustainable and smart cities?. Cities, 60, pp.234-245. 

Al Nabit, S. (2017). Qatar. Voluntary National Review 2017. Sustainable Development 

Goals 2030. High Level Political Forum.   

https://sustainabledevelopment.un.org/content/documents/16517Qatar_VNR_2017_En.

pdf  

Alawadhi, S., Aldama-Nalda, A., Chourabi, H., Gil-Garcia, J.R., Leung, S., Mellouli, S., 

Nam, T., Pardo, T.A., Scholl, H.J. and Walker, S., (2012), September. Building 

understanding of smart city initiatives. In International conference on electronic 

government (pp. 40-53). Springer, Berlin, Heidelberg. 

Albino, V., Berardi, U. and Dangelico, R.M., (2015). Smart cities: Definitions, 

dimensions, performance, and initiatives. Journal of Urban Technology, 22(1), pp.3-21. 

Al-Marri, M., Dawoud, S. (2001). Pediatric asthma hospitalizations trends in the state of 

Qatar. The value of 24 hours observation care in paediatric emergency room. Middle East 

J Emerg Med.  

Amjad, S. Neelakrishnan, R. (2009) Review of design consideration and technological 

challenges for successful development and deployment of plug-in hybrid electric 

vehicles. Renewable and Sustainable Energy Review, 14(3), pp.1104-1110. 

Andrews Tipper, H. (2013). Decentralised Energy for a Sustainable Future / Carbon 

Trust. [Online]. [Accessed 10 Nov. 2019]. Available at: 

<https://www.carbontrust.com/news/2013/01/decentralised-energy-powering-a-

sustainable-future/> 

Angelidou, M., (2014) Smart city policies: A spatial approach. Cities, 41, pp.S3-S11. 

Angelstam, P., Grodzynskyi, M., Andersson, K., Axelsson, R., Elbakidze, M., 

Khoroshev, A., Kruhlov, I., and Naumov, V., Measurement, (2013). Collaborative 

learning and research for sustainable use of ecosystem services: Landscape concepts and 

Europe as laboratory. Ambio. 42(2)-pp.29–145. 

Ansoff, H.I., (1957) Strategies for diversification. Harvard business review, 35(5), 

pp.113-124. 

Anttiroiko, A.V., Valkama, P. and Bailey, S.J., (2014) Smart cities in the new service 

economy: building platforms for smart services. AI & society, 29(3), pp.323-334. 

Arscott, L. (2004). Sustainable development in the oil and gas industry. J Energy Resour 

Tech.126 (1):1–4. 

Associated Press (2017) Smog pushes Beijing residents to innovate for the world. 

Atkins Ltd. (2007). Qatalum Project Environmental Impact Assessment: Main Report.. 

https://www.qatalum.com/AboutUs/Sustainability/Pages/EIA-report.aspx. 

https://sustainabledevelopment.un.org/content/documents/16517Qatar_VNR_2017_En.pdf
https://sustainabledevelopment.un.org/content/documents/16517Qatar_VNR_2017_En.pdf
https://www.carbontrust.com/news/2013/01/decentralised-energy-powering-a-sustainable-future/
https://www.carbontrust.com/news/2013/01/decentralised-energy-powering-a-sustainable-future/
https://www.qatalum.com/AboutUs/Sustainability/Pages/EIA-report.aspx


 

218 

 

Avere-France (2019) Association nationale pour le development de la mobilité électrique. 

France. 

Axelson, M., Netz, J. and Sandström, C., (2017). Collective action problems in public 

sector innovation: A business model perspective. Creativity and Innovation Management, 

26(4), pp.370-378. 

Babiker. M., (2003). Environment and Development in Arab Countries: Economic 

Impacts of Climate change Policies in the GCC Region. Kuwait: Arab Planning Institute. 

http://www.arab-api.org/images/publication/pdfs/262/262_wps0306.pdf  

Baden-Fuller, C. and Morgan, M.S., (2010). Business models as models. Long range 

planning, 43(2-3), pp.156-171. 

Banister, D. (2008) The sustainable mobility paradigm. Transport Policy, 15(2), pp.73-

80. 

Barkenbus, J. (2009) Our electric automotive future: CO2 savings through a disruptive 

technology. Policy and Society, 27(4), pp. 399-410. 

Bason, C. (2010). Leading Public Sector Innovation: Co-creating for a Better Society. 

Bristol: Policy Press. 

Berkhout, P.H., Muskens, J.C. and Velthuijsen, J.W., (2000) Defining the rebound effect. 

Energy policy, 28(6-7), pp.425-432. 

Bibri, S.E. and Krogstie, J., (2017) Smart sustainable cities of the future: An extensive 

interdisciplinary literature review. Sustainable Cities and Society, 31, pp.183-212. 

Björkdahl, J. (2009) Technology cross-fertilization and the business model: The case of 

integrating ICTs in mechanical engineering products. 

Bobo, S. (2019). Sustainable Development Cases in Africa. Sustainable Cities and 

Communities Design Handbook, p.490. 

Bocken, N.M., De Pauw, I., Bakker, C. and van der Grinten, B., (2016) Product design 

and business model strategies for a circular economy. Journal of Industrial and 

Production Engineering, 33(5), pp.308-320. 

Bocken, N.M.P., Short, S., Rana, P., Evans, S., (2013) A value mapping tool for 

sustainable business modelling. Corp. Gov. Int. J. Bus. Soc. 13, 482-497 

Bocken, N.M.P., Short, S.W., Rana, P., and Evans, S. (2014) A literature and practice 

review to develop sustainable business model archetypes. Journal of Cleaner Production, 

65, pp.42-56 

Bohnsack, R. Pinkse, J. and Kolk, A (2014) Business models for sustainable technologies: 

Exploring business model evolution in the case of electric vehicles. Research Policy, 

43(2), pp. 284-300. 

Boons, F. and Lüdeke-Freund, F., (2013) Business models for sustainable innovation: 

state-of-the-art and steps towards a research agenda. Journal of Cleaner production, 45, 

pp.9-19. 

Bouffard, F. and Kirschen, D.S. (2008) Centralised and distributed electricity systems. 

Bryman, A., & Bell, E., (2013) Business Research Methods. Oxford: Oxford University 

Press. 

Budde Christensen, T., Wells, P., and Cipcigan, L. (2012) Can innovative business 

models overcome resistance to electric vehicles? Better place and battery electric cars in 

Denmark. Energy Policy, 48, pp. 498-505. 

http://www.arab-api.org/images/publication/pdfs/262/262_wps0306.pdf
https://www.research.manchester.ac.uk/portal/jonatan.pinkse.html
https://www.research.manchester.ac.uk/portal/en/publications/business-models-for-sustainable-technologies-exploring-business-model-evolution-in-the-case-of-electric-vehicles(56a7d098-1b0d-49a0-8459-dff8abdece74).html
https://www.research.manchester.ac.uk/portal/en/publications/business-models-for-sustainable-technologies-exploring-business-model-evolution-in-the-case-of-electric-vehicles(56a7d098-1b0d-49a0-8459-dff8abdece74).html


 

219 

 

Caragliu, A., del Bo, C., Nijkamp, P. (2009) Smart cities in Europe. In: Proceedings of 

Central European Conference in Regional Science, CERS, Kaschau, Slovak Republic. 

Carson, R., (1962) Silent Spring. Boston, MA: Houghton Mifflin. 

Casadesus-Masanell, R. and Ricart, J.E., (2010) From strategy to business models and 

onto tactics. Long range planning, 43(2-3), pp.195-215. 

Chan, C. (2013) The rise &fall of electric vehicles in 1928-1930. Lessons Learned, 

101(1), PP.206-212. 

Chan, M., Estève, D., Fourniols, J.Y., Escriba, C. and Campo, E., (2012) Smart wearable 

systems: Current status and future challenges. Artificial intelligence in medicine, 56(3), 

pp.137-156. 

Chen, M., Liu, W. and Tao, X., (2013) Evolution and assessment on China's urbanization 

1960–2010: under-urbanization or over-urbanization?. Habitat International, 38, pp.25-

33. 

Chen, Y., Ardila-Gomez, A., and Frame, G (2017) Achieving energy saving by intelligent 

transportation systems investments in the context of smart cities. Transportation Research 

Part D: Transport an Environment, 54, pp.381-396. 

Chesbrough, H. and Rosenbloom, R.S., (2002) The role of the business model in 

capturing value from innovation: evidence from Xerox Corporation's technology spin‐off 

companies. Industrial and corporate change, 11(3), pp.529-555. 

Chesbrough, H., (2007) Business model innovation: it's not just about technology 

anymore. Strat. Leader. 35, 12-17 

Chourabi, H., Nam, T., Walker, S., Gil-Garcia, J.R., Mellouli, S., Nahon, K., Pardo, T.A. 

and Scholl, H.J., (2012), January. Understanding smart cities: An integrative framework. 

In System Science (HICSS), 2012 45th Hawaii International Conference on (pp. 2289-

2297). IEEE. 

Chui, K., Alhalabi, W., Pang, S., Pablos, P., Liu, R. and Zhao, M. (2017). Disease 

Diagnosis in Smart Healthcare: Innovation, Technologies and Applications. 

Sustainability, 9(12), p.2309. 

Clark, II, W. (2017). The Green Industrial Revolution. Design Handbook Green 

Engineering, Architecture, and Technology. 

Clarkson ME. (1995) A stakeholder framework for analyzing and evaluating corporate 

social performance. Academy of Management Review 20(1): 92–117 

Clear, C. and Fisher, J. (2012). Smart Growth, A Sustainable Strategy for Urban 

Development and Regeneration. BRE Trust. 

Cobb, C.W. (1989). The index for sustainable economic welfare. In: Daly HE, Cobb JB, 

eds. For the Common Good, Redirecting the Economy Toward Community, the 

Environment and a Sustainable Future. Boston, MA: 416 (Appendix) Beacon Press. 

Cocchia, A., (2014) Smart and digital city: A systematic literature review. In Smart city 

(pp. 13-43). Springer, Cham. 

Cohen, B. (2013) the smart city wheel. Available at :< https://www.smart-

circle.org/smartcity/blog/boyd-cohen-the-smart-city-wheel/> 

Commission of the European Communities (1988) Innovation in the EC automotive 

industry: an analysis from the perspective of state aid policy. Office for Official 

Publications of the European Communities. 

https://www.smart-circle.org/smartcity/blog/boyd-cohen-the-smart-city-wheel/
https://www.smart-circle.org/smartcity/blog/boyd-cohen-the-smart-city-wheel/


 

220 

 

Common, M., and Stagl, S. (2005). Ecological Economics: An Introduction. Cambridge: 

Cambridge University Press. 

Cook, E.R. and Kairiukstis, L.A. (2013) Methods of dendrochronology: applications in 

the environmental sciences. Springer Science & Business Media. 

Creswell, J. W (2014). Research Design: Qualitative, Quantitative, and Mixed Methods 

Approaches, Sage Publications, London. 

Csiernik, R., and Birnbaum, R., (2017) Practising Social Work Research: Case Studies 

for Learning, (2nd ed.). Toronto: University of Toronto Press. 

Dameri, R.P., (2013) Searching for smart city definition: a comprehensive proposal. 

International Journal of Computers & Technology, 11(5), pp.2544-2551. 

De Jong, M., Joss, S., Schraven, D., Zhan, C. and Weijnen, M., (2015) Sustainable–

smart–resilient–low carbon–eco–knowledge cities; making sense of a multitude of 

concepts promoting sustainable urbanization. Journal of Cleaner production, 109, pp.25-

38. 

Diener, E., Inglehart, R, and Tay., L. (2013). Theory and validity of life satisfaction 

scales. Soc Indic Res.112(3):497–527. 

Dietz, S. and Neumayer, E., (2006). Some constructive criticisms of the Index of 

Sustainable Economic Welfare. Sustainable Development Indicators in Ecological 

Economics. Edward Elgar, Northampton, MA, pp.186-206. 

Doganova, L. and Eyquem-Renault, M., (2009). What do business models do?: 

Innovation devices in technology entrepreneurship. Research Policy, 38(10), pp.1559-

1570. 

Drucker, P. (1985). The discipline of innovation. Harvard Business Review, 80, 95–100 

Dustdar, S., Nastić,S. and Šćekić, O. (2017) Smart Cities: The Internet of Things, People 

and Systems. Springer International Publishing. 

Eberle, U.and Von Helmolt, R (2010) Sustainable transportation based on electric vehicle 

concepts: a brief overview. Energy Environ Sci, 3(6), pp. 689-699. 

Edmunds, R., Thorpe, M. and Conole, G., (2012) Student attitudes towards and use of 

ICT in course study, work and social activity: A technology acceptance model approach. 

British journal of educational technology, 43(1), pp.71-84. 

Erriadi, W. (2019) Hierarchy of Smart cities elements: Business models innovation in 

Electric Vehicles. University of Wolverhampton. 

Estevez, E., Lopes, N. and Janowski, T., (2016) Smart sustainable cities: Reconnaissance 

Study. Available at: https://joinup.ec.europa.eu/sites/default/files/document/2016-

04/smart_cities_report.pdf. [Accessed 14 Aug. 2018]. 

Esty, D., C., Levy, M., A., Srebotnjak, T., de Sherbinin, A., Kim, C.,H., and Anderson, 

B.,  Pilot (2006). Environmental Performance Index. New Haven, CT: Yale Center for 

Environmental Policy and Law. 

Evans, S., Vladimirova, D., Holgado, M., Van Fossen, K., Yang, M., Silva, E.A. and 

Barlow, C.Y., (2017). Business model innovation for sustainability: Towards a unified 

perspective for creation of sustainable business models. Business Strategy and the 

Environment, 26(5), pp.597-608. 

Faber, N., Jorna, R. and Van Engelen, J.O., (2010). The sustainability of “sustainability” 

A study into the conceptual foundations of the notion of “sustainability”. In Tools, 



 

221 

 

Techniques And Approaches For Sustainability: Collected Writings in Environmental 

Assessment Policy and Management, pp. 337-369. 

Farell, J. (2012). Decentralized and locally owned renewable energy. Biocycle 

Conference. St. Louis, MO. 

Feller, I., and Feller, E. (1981). Public‐sector innovation as “conspicuous production.”. 

Policy Analysis, 7, 1–20. 

Freeman, G., (2017) The Origin and Implementation of the Smart-Sustainable City 

Concept: The Case of Malmö, Sweden. 

Garetti, M. and Taisch, M., (2012) Sustainable manufacturing: trends and research 

challenges. Production planning & control, 23(2-3), pp.83-104.  

Geels, F.W. (2005) The dynamics of transitions in socio-technical systems: a multi-level 

analysis of the transition pathway from horse-drawn carriages to automobiles (1860-

1930). Technology Analysis & Strategic Management. 17 (4), PP. 445-476. 

Geissdoerfer, M., Bocken, N.M. and Hultink, E.J., (2016) Design thinking to enhance the 

sustainable business modelling process–A workshop based on a value mapping process. 

Journal of Cleaner Production, 135, pp.1218-1232. 

Geissdoerfer, M., Morioka, S.N., de Carvalho, M.M. and Evans, S., (2018a). Business 

models and supply chains for the circular economy. Journal of cleaner production, 190, 

pp.712-721. 

Geissdoerfer, M., Vladimirova, D. and Evans, S., (2018b). Sustainable business model 

innovation: A review. Journal of Cleaner Production, 198, pp.401-416. 

General secretariat for development planning (GSDP). (2009). Advanced sustainable 

development. Qatar national vision 2030. Second national human development report.  

http://hdr.undp.org/sites/default/files/qhdr_en_2009.pdf  

George, S.r. and Zafar,m. (2018) California Public Utilities Commission, Policy & 

Planning Division. Electrifying the Ride-Sourcing Sector in California. 

Gibson, D., Kozmetsky and G., Smilor, R (1992). The Technopolis phenomenon: smart 

cities, fast systems, global networks. 

Giffinger, R., Fertner, C., Kramar, H., Kalasek N., Pichler-Milanovic, N. and Meijers, E. 

(2007) Smart Cities: Ranking of European medium-sized Cities. Centre if Regional 

Science (SRF), Vienna University of Technology, Vienna, Austria. [Online]. [Accessed 

22 October 2019]. Available at:< http://www.smart-

cities.eu/download/smart_cities_final_report.pdf > 

Global EV sales for 2018. (2019). EV-VolumesCom. [Online]. [Accessed 29 October 

2019]. Available at : <http://www.ev-volumes.com/country/total-world-plug-in-vehicle-

volumes/> 

Global Peace Index (GPI). (2013). Institute for Economics and Peace. 

http://www.visionofhumanity.org/pdf/gpi/2013_Global_Peace_Index_Report.pdf.   

Grant, J.L., (2009) Theory and practice in planning the suburbs: Challenges to 

implementing new urbanism, smart growth, and sustainability principles. Planning 

Theory & Practice, 10(1), pp.11-33. 

Guzal-Dec, D. (2018). Intelligent Development of the Countryside – The Concept of 

Smart Villages: Assumptions, Possibilities and Implementation Limitations. Economic 

and Regional Studies / Studia Ekonomiczne i Regionalne, 11(3), pp.32-49.  

http://hdr.undp.org/sites/default/files/qhdr_en_2009.pdf
http://www.smart-cities.eu/download/smart_cities_final_report.pdf
http://www.smart-cities.eu/download/smart_cities_final_report.pdf
http://www.ev-volumes.com/country/total-world-plug-in-vehicle-volumes/
http://www.ev-volumes.com/country/total-world-plug-in-vehicle-volumes/
http://www.visionofhumanity.org/pdf/gpi/2013_Global_Peace_Index_Report.pdf


 

222 

 

Habibzadeh,H., Boggio-Dandry,A., Qin,Z., Soyota,T., Kantarci,B. and Mouftah,H.T. 

(2018) Soft Sensing in Smart Cities: Handling 3VS Using Recommender Systems, 

Machine Intelligence, and Data Analytics. IEEE Communications Magazine, 56 (2), pp. 

78-86. 

Hahn, T., Kolk, A. and Winn, M., (2010). A new future for business? Rethinking 

management theory and business strategy. Business & Society, 49(3), pp.385-401. 

Haigh N, Griffiths A. (2009). The natural environment as a primary stakeholder: the case 

of climate change. Business Strategy and the Environment 18(6): 347–359. 

Hall, S., Shepherd, S. and Wadud, Z. (2019). The Innovation Interface: Business model 

innovation for electric vehicle futures. [online]. [Accessed 11 Nov. 2019]. Available at: 

< https://core.ac.uk/reader/74236433> 

Hamilton, K., and Clemens, M., (1999). Genuine savings rates in developing countries. 

World Bank Econ Rev. 13(2), pp. 333–356. 

Hamilton., K., (2006). Where is the Wealth of Nations? Measuring Capital for the 21st 

century. World Bank, Washington, DC: World Bank Publications. 

Hampton, S.E., Strasser, C.A., Tewksbury, J.J., Gram, W.K., Budden, A.E., Batcheller, 

A.L., Duke, C.S. and Porter, J.H., (2013) Big data and the future of ecology. Frontiers in 

Ecology and the Environment, 11(3), pp.156-162. 

Hardin G. (1968). The tragedy of the commons. Science. 162:1243–1248. 

Harms, J., (2016) Critical success factors for a smart city strategy. In 25th twente student 

conference on IT, Netherlands. 

Harrison, C. and Donnelly, I.A., (2011) September. A theory of smart cities. In 

Proceedings of the 55th Annual Meeting of the ISSS-2011, Hull, UK (Vol. 55, No. 1). 

Hart SL, Milstein MB. (2003) Creating sustainable value. Academy of Management 

Executive 17(2): 56–67. 

Hashem, I.A.T., Chang, V., Anuar, N.B., Adewole, K., Yaqoob, I., Gani, A., Ahmed, E. 

and Chiroma, H., (2016) The role of big data in smart city. International Journal of 

Information Management, 36(5), pp.748-758. 

Haynes, K., Murray, A., and Dillard, J. F., (2013) Corporate Social Responsibility: A 

Research Handbook. New York: Routledge Press. 

Heemsbergen, L., (2016) Digital age| from radical transparency to radical disclosure: 

reconfiguring (in) voluntary transparency through the management of visibilities. 

International Journal of Communication, 10, p.14. 

Heidrich, O. Rybski, D. Gudipudi, R. Floater, G. Costa, H. and Dawson, R. (2016) 

RAMSES-D1.3 Method inventory for infrastructure assessment. Newcastle upon 

tyne.UK. [Online]. [Accessed 23 Octobre 2019]. Available at :< http://www.ramses-

cities.eu/results > 

Henriksen, K., Bjerre, M., Øster, J., Bisgaard, T., (2012). Green Business Model 

Innovation: Policy report. Nordic Innovation.  

Hill, R. P., and Langan, R., (2014) Handbook of Research on Marketing and Corporate 

Social Responsibility. London: Edward Elgar Publishers. 

Hinterberger., F., Luks, F., and Schmidt-Bleek, F. (1997).  Material flows vs. ‘natural 

capital’: What makes an economy sustainable? Ecol Econ. 23(1):1–14. 

https://core.ac.uk/reader/74236433
http://www.ramses-cities.eu/results
http://www.ramses-cities.eu/results


 

223 

 

Hjorth, P., Bagheri, A. (2006). Navigating towards sustainable development: A system 

dynamics approach. Futures. 38(1) pp.74–92. 

Hockerts, K., Wustenhagen, R. (2010). Greening Goliaths versus emerging Davids-

theorizing about the role of incumbents and new entrants in sustainable entrepreneurship. 

Journal of Business Venturing, 25, pp. 481-492. 

Hodson, M., Geels, F. and McMeekin, A. (2017) ‘Reconfiguring urban sustainability 

transitions, analysing multiplicity', Sustainability, 9(2), pp. 299. 

Höjer, M. and Wangel, J., (2015) Smart sustainable cities: definition and challenges. In 

ICT innovations for sustainability(pp. 333-349). Springer, Cham. 

Holmes, J. (2017). The Smart Villages Initiative: Findings 2014-2017. 1st ed. 

Cambridge. 

Holmes, J., Jones, B. and Heap, B. (2015). Smart villages. Science, 350(6259), pp.359-

359. 

Hughes, J. A., and Sharrock, W. W., (2016) The philosophy of social research. New York: 

Routledge Press. 

Hult, A., (2013) Swedish production of sustainable urban imaginaries in China. Journal 

of Urban Technology, 20(1), pp.77-94. 

ICF, (2018) Intelligent Community Forum. Available at. http://www. 

intelligentcommunity.org/ [Accessed on 24th Aug. 2018]. 

Inglehart, R. and Klingemann, H.D., (2000). Genes, culture, democracy, and happiness. 

Culture and subjective well-being, pp.165-183. 

International Energy Agency (EIA). (2017) Shaping a secure and sustainable energy 

future. 

Iyengar, R. (2014). New Delhi, the World's Most Polluted City, Is Even More Polluted 

Than We Realized. 

Jacobsson, S. and Bergek, A. (2004) 'Transforming the energy sector: the evolution of 

technological systems in renewable energy technology', Industrial and corporate 

change, 13(5), pp. 815-849. 

Johnson, M.W., Christensen, C.M. and Kagermann, H., (2008) Reinventing your business 

model. Harvard business review, 86(12), pp.57-68. 

Johnson, w. M., Suskewicz, J., (2009) How to jump-start the clean economy. Harvard 

Business Review, 87, pp.52-60. 

Kanabkaew, T., Nookongbut, P., and Soodjai, P. (2013). Preliminary Assessment of 

Particulate Matter Air Quality Assosiated with Traffic Emissions in Nakhon Si 

Thammarat, Thailand. Procedia Engineering, 53, PP. 179-184. 

Kley, F., Lerch, C., Dallinger, D., (2011) New business models for electric cars-a holistic 

approach. Energy Policy, 39, pp.3392-3403. 

Komninos, N., Pallot, M. and Schaffers, H., (2013) Special issue on smart cities and the 

future internet in Europe. Journal of the Knowledge Economy, 4(2), pp.119-134. 

Kramers, A., Höjer, M., Lövehagen, N. and Wangel, J., (2014) Smart sustainable cities–

Exploring ICT solutions for reduced energy use in cities. Environmental modelling & 

software, 56, pp.52-62. 



 

224 

 

Kramers, A., Wangel, J., Johansson, S., Höjer, M., Finnveden, G. and Brandt, N., (2013) 

Towards a comprehensive system of methodological considerations for cities' climate 

targets. Energy policy, 62, pp.1276-1287. 

Kumar, P., Khare, M., Harrison, R.M., Bloss W.J., Lewis, A.C., Coe, H., L. Morawska, 

(2015) New directions: Air pollution challenges for developing megacities like Delhi. 

Atmospheric Environment, 122, pp. 657-661. 

Lai, P.C., (2017) The literature review of technology adoption models and theories for 

the novelty technology. JISTEM-Journal of Information Systems and Technology 

Management, 14(1), pp.21-38. 

Langlois, E.,V., Campbell, K., Prieur-richard, A.,H., Karesh, W.,B., and Daszak, P. 

(2012). Towards a better integration of global health and biodiversity in the new 

sustainable development goals beyond Rioþ20. Ecohealth. 9(4):381–385. 

Le Blanc, D., (2015) Towards integration at last? The sustainable development goals as 

a network of targets. Sustainable Development, 23(3), pp.176-187. 

Lee, J.H., Hancock, M.G. and Hu, M.C., (2014) Towards an effective framework for 

building smart cities: Lessons from Seoul and San Francisco. Technological Forecasting 

and Social Change, 89, pp.80-99. 

Letaifa, S.B., (2015) How to strategize smart cities: Revealing the SMART model. 

Journal of Business Research, 68(7), pp.1414-1419. 

Lindgardt, Z., Reeves, M., Stalk, G. and Deimler, M.S., (2009) Business model 

innovation. When the Game Gets Tough, Change the Game, The Boston Consulting 

Group, Boston, MA. 

Lusch, R. and S. Vargo (2014). Service Dominant Logic. Cambridge: Cambridge 

University Press 

Madakam, S. and Ramaswamy, R., (2014) Smart Cities-Six Dimensions. In International 

Conference on Advances in Computing and Information Technology-ACIT (pp. 38-41). 

Available at: 

https://www.researchgate.net/profile/Somayya_Madakam3/publication/289868190_Sm

art_Cities_-

_Six_Dimensions_A_Scholarstical_Articles_Review/links/569338ba08ae0f920dcda85d

/Smart-Cities-Six-Dimensions-A-Scholarstical-Articles-Review.pdf. 

Magretta, J., (2002). Why business models matter. Harv. Bus. Rev. 80, 86e92. 

Malik, K. (2013). Human Development Report 2013. The rise of the South: Human 

progress in a diverse world. 

http://hdr.undp.org/sites/default/files/reports/14/hdr2013_en_complete.pdf  

Marczyk, G., DeMatteo, D. and Festinger, D., (2005) Essentials of research design and 

methodology. John Wiley & Sons Inc. 

Martinez-Lao, J. Montoya, F. Montoya, M. Manzano-Agugliaro, F. (2017) Electric 

vehicles in Spain: An overview of charging systems. Renewable and Sustainable Energy 

Reviews, 77(1), pp. 970-983. 

Massa, L., Tucci, C.L. and Afuah, A., (2017) A critical assessment of business model 

research. Academy of Management Annals, 11(1), pp.73-104. 

Massa,L., Tucci,C.L., and Afuah,A. (2017) Acritical assessment of business model 

research. Academy of Management Annals, 11, pp. 73-104. 

http://hdr.undp.org/sites/default/files/reports/14/hdr2013_en_complete.pdf


 

225 

 

McConaghy, C., (2013). The Global Peace Index and the Structure of Peace. Contrib 

Conflict Manag Peace Econ Dev. (20), pp.1–33. 

Mclntosh, J.M. and Morse, M.J., (2015) Situating and Constructing Diversity in Semi-

Structured Interviews. Global Qualitative Nursing Research 1-12. Trent University, 

Canada. 

Meadows, DH., Meadows, DL., Randers, J., Behrens, WWIII. (1972). The Limits to 

Growth. New York: Universe Books. 

Mellinger, C. D., and Hanson, T. A., (2016) Quantitative Research Methods in 

Translation and Interpreting Studies. London: Taylor and Francis Press. 

Meronen, T., (2017) Environmental Sustainability through Digitalization in Finnish 

Public and Private Sector Organisations. 

Miller, GT. (2004). Living in the Environment: Principles, Connections and Solutions. 

13th ed. Thomson Brooks/Cole. 

Mitchell, D.W., Coles, C.B., (2004) Business model innovation breakthrough moves. J. 

Bus. Strat. 25, 16e26. 

Mom, G. (2004) The electric vehicle: technology and expectations in the automobile age. 

Baltimore: John Hopkins University Press. 

Monzon, A., (2015) May. Smart cities concept and challenges: Bases for the assessment 

of smart city projects. In Smart Cities and Green ICT Systems (SMARTGREENS), 2015 

International Conference on (pp. 1-11). IEEE. 

Neirotti, P., De Marco, A., Cagliano, A.C., Mangano, G. and Scorrano, F., (2014) Current 

trends in Smart City initiatives: Some stylised facts. Cities, 38, pp.25-36. 

Neumayer E. (2001). The human development index and sustainability - a constructive 

proposal. Ecol Econ. 39(1):101–114. 

Norrmann, R., & Ramirez, R. (1993). From value chain to value constellation: Designing 

interactive strategy. Harvard Business Review, 71, 65–77. 

Nosratabadi, S., Mosavi, A., Shamshirband, S., Kazimieras Zavadskas, E., 

Rakotonirainy, A. and Chau, K.W., (2019). Sustainable business models: A review. 

Sustainability, 11(6), p.1663. 

Office for National Statistics (ONS), (2019) 

org.ezproxy.wlv.ac.uk/document/8077008/authors#authors [Accessed 11 Nov. 2019]. 

Osborne, S.P., Radnor, Z., Kinder, T. and Vidal, I., (2015). The SERVICE framework: A 

public‐service‐dominant approach to sustainable public services. British Journal of 

Management, 26(3), pp.424-438. 

Osterwalder, A., Pigneur, Y. and Tucci, C.L. (2005) 'Clarifying business models: Origins, 

present, and future of the concept', Communications of the association for Information 

Systems, 16(1), pp. 1. 

Osterwalder, A., Pigneur, Y., Oliveira, M.A.Y. and Ferreira, J.J.P., (2010) Business 

Model Generation: A handbook for visionaries, game changers and challengers. African 

journal of business management, 5(7), pp.22-30. 

Paroutis, S., Bennett, M. and Heracleous, L., (2014) A strategic view on smart city 

technology: The case of IBM Smarter Cities during a recession. Technological 

Forecasting and Social Change, 89, pp.262-272. 



 

226 

 

Porter, M.E. and Kramer, M.R., (2011) Creating shared value: How to reinvent 

capitalism—And unleash a wave of innovation and growth (pp. 2–17). Watertown: 

Harvard Business Review. 

Preta, H.C., Simmons, I.M., Simmons, W.M., Preta, J.F. and Preta, D.J., (2014) Smart 

light with power backup. U.S. Patent 8,770,771. 

Punch, K. F. (2013). Introduction to Social Research: Quantitative and Qualitative 

Approaches. London: SAGE Publishers. 

Qatar Statistics Authority. (2014). Ministry of Development Planning and Statistics. 

Statistics sector. 

Rashman, L., & Hartley, J. (2002). Leading and learning? Knowledge transfer in the 

Beacon Council Scheme. Public Administration, 80, 523–542. 

REN21. (2013) Renewables 2013 Global Status Report: REN21 Secretariat. Paris. 

Rennings, K., and Wiggering, H. (1997). Steps towards indicators of sustainable 

development: Linking economic and ecological concepts. Ecol Econ. 20(1), pp.25–36. 

Richardson, J. (2008) The business model: an integrative framework for strategy 

execution, Strategic change, 17(5‐6), pp. 133-144. 

Richardson, J., (2008) The business model: an integrative framework for strategy 

execution. Strategic change, 17(5‐6), pp.133-144. 

Richer, R.A., (2015) Sustainable development in Qatar: Challenges and opportunities. 

QScience Connect, p.22. http://www.qscience.com/doi/pdf/10.5339/connect.2014.22  

Ringenson, T., H¨ ojer, M., Kramers, A. and Viggedal, A. (2018). Digitalization and 

Environmental Aims in Municipalities. Sustainability 2018, p.259. 

Ritcher, M., (2012) Utilities’ business models for renewable energy: A review. 

Renewable and Sustainable Energy Reviews, 16(5), pp. 2483-2493. 

Ritchie, J., and Lewis, J. (2003). Qualitative research practice: a guide for social science 

students and researchers. Sage. 

Robinson, J., (2004). Squaring the circle? Some thoughts on the idea of sustainable 

development. Ecol Econ. 48(4):369–384. 

Rockstrom, J., Steffen, W., Noone, K., PerssonA, Stuart, CF, Lambin, E., Lenton, TM., 

Scheffer, M., Folke, C., Schellnhuber, HJ., Nykvist, B., de Wit CA, Hughes, T., Van der 

Leeuw, S., Rodhe, H., Sorlin, S., Snyder, PK., Costanza, R., Svedin, U., Falkenmark, M. 

(2009). Planetary boundaries: Exploring the safe operating space for humanity. Ecol Soc. 

14(2):1–33. 

Romero, D., Molina, A., (2009) Value co-creation and co-innovation: linking networked 

organisations and customer communities. IFIP Adv. Inf. Commun. Technol. 307, 

401e412 

San Roman, T.G., Momber, I., Abbad, M. R. and Miralles, A. S. (2010) Regulatory 

framework and business models for charging plug-in electric vehicles: infrastructure, 

agents, and commercial relationships. Energy Policy, 1, pp.5 

San Román, T.G., Momber, I., Abbad, M.R. and Sánchez Miralles, Á (2011) Regulatory 

framework and business models for charging plug-in electric vehicles: Infrastructure, 

agents, and commercial relationships. 

Saunders, M., Lewis, P. and Thornhill, A. (2012) Research Methods for Business 

Students. Pearson Education Ltd., Harlow. 

http://www.qscience.com/doi/pdf/10.5339/connect.2014.22


 

227 

 

Schaffers, H., Komninos, N., Pallot, M., Trousse, B., Nilsson, M. and Oliveira, A., (2011) 

May. Smart cities and the future internet: Towards cooperation frameworks for open 

innovation. In The future internet assembly (pp. 431-446). Springer, Berlin, Heidelberg. 

Schaltegger S, Wagner M. (2011). Sustainable entrepreneurship and sustainability 

innovation: categories and interactions. Business Strategy and the Environment 20(4): 

222–237 

Schaltegger, S., Lüdeke-Freund, F. and Hansen, E.G., (2011) Business cases for 

sustainability and the role of business model innovation: developing a conceptual 

framework. Centre for Sustainability Management (CSM), Leuphana Universität 

Lüneburg. 

SciTech Europa. (2019). Smart Villages: A new concept for rural development. [online] 

Available at: https://www.scitecheuropa.eu/smart-villages-rural-development/95112/ 

[Accessed 17 Nov. 2019]. 

Seele, P. and Lock, I., (2017) The game-changing potential of digitalization for 

sustainability: possibilities, perils, and pathways. Sustainability Science, 12(2), pp.183-

185. 

Shah, D.V., Cappella, J.N. and Neuman, W.R., (2015) Big data, digital media, and 

computational social science: Possibilities and perils. The ANNALS of the American 

Academy of Political and Social Science, 659(1), pp.6-13. 

Shaw, J., Docherty, I. (2008) New deal or no new deal? A decade of ‘sustainable’ 

transport in the UK. Traffic Jam: Ten years of ‘sustainable’ transport in the UK, Policy 

Press, Bristol. 

Sneddon, C., Howarth, RB., and Norgaard RB. (2006). Sustainable development in a 

post-Brundtland world. Ecol Econ. 57(2):253–268. 

Spieth, P., Schneckenberg, D. and Ricart, J.E., (2014). Business model innovation–state 

of the art and future challenges for the field. R&d Management, 44(3), pp.237-247. 

Steffen, W., Persson, A., Deutsch, L., Zalasiewicz, J., Williams, M., Richardson, K., 

Crumley, C., Crutzen, P., Folke, C., Gordon, L., Molina, M., Ramanathan, V., Rockstrom, 

J., Scheffer, M., Schellnhuber, HJ., and Svedin, U. (2011). The anthropocene: From 

global change to planetary stewardship. Ambio. 40(7):739–761. 

Steinhilber, S., Wells, P. and Thankappan, S. (2013) 'Socio-technical inertia: 

Understanding the barriers to electric vehicles', Energy Policy, 60, pp. 531-539. 

Stubbs, W. and Cocklin, C., (2008) Conceptualizing a “sustainability business model”. 

Organization & environment, 21(2), pp.103-127. 

Sundstrom, O. and Binding, C. (2011) Optimization method to plan the charging of 

Electric Vehicle Fleets.IBM Research, Zurich, 8803 Rushlikon, Swizerland. 

Sureshchandra, S.M., Bhavsar, J.J. and Pitroda, J.R. (2016) assessment of critical success 

factors for smart cities using significance index method. International Journal of Advance 

Research and Innovative Ideas in Education Vol-2 Issue-3. 

Talberth, J., Cobb, C., Slattery, N. (2007). The Genuine Progress Indicator 2006: A Tool 

for Sustainable Development. Oakland, CA: Redefining Progress. 

Tang, W., Zhou, T., Sun, J., Li, Y. and Li, W. (2017). Accelerated Urban Expansion in 

Lhasa City and the Implications for Sustainable Development in a Plateau City. 

Sustainability, 9(9), p.1499. 



 

228 

 

Tarcy, G., P., Kvande, H., and Tabereaux, A. (2011). Advancing the industrial aluminium 

process: 20th century breakthrough inventions and developments. JOM. 63(8):101–108. 

Teece, D.J. (2010) 'Business models, business strategy and innovation', Long range 

planning, 43(2-3), pp. 172-194. 

Teece, D.J., (2010). Business models, business strategy and innovation. Long range 

planning, 43(2-3), pp.172-194. 

The European Network for Rural Development (ENRD) - European Commission. 

(2019). Smart Villages - The European Network for Rural Development (ENRD) - 

European Commission. [online] Available at: https://enrd.ec.europa.eu/enrd-thematic-

work/smart-and-competitive-rural-areas/smart-villages_en [Accessed 14 Nov. 2019]. 

The organisation for Economic Co-operation and Development (OECDD), (2014) The 

cost of Air Pollution: Health Impacts of Road Transport. 

Tikkanen, H., Lamberg, J.A., Parvinen, P., Kallunki, J.P., (2005) Managerial cognition, 

action and the business model of the firm. Management Decision. 43, 789–809. 

Timmers, P., (1998) Business models for electronic markets. Electronic markets, 8(2), 

pp.3-8. 

Townsend, A. (2013) Smart cities—big data, civic hackers and the quest for a New 

Utopia. Norton & Company, New York  

UNEP. (2011). Towards a Green Economy: Pathways to Sustainable Development and 

Poverty Eradication. Geneva: United Nations Environment Programme. 

United Nations (2014). The Future We Want: Outcome document. Rio De Janeiro, Brazil: 

UNCSD; 2012. http://sustainabledevelopment.un.org/futurewewant.html.  

United Nations Conference on Environment and Development (UNCED). (1992). 

http://www.un.org/geninfo/bp/enviro.html   

United Nations Development Program (UNDP) (1990). Human Development Report. 

http://hdr.undp.org/sites/default/files/reports/219/hdr_1990_en_complete_nostats.pdf 

United Nations Development Program (UNDP). (2002). Creating Opportunities for 

Future Generations. Arab Human Development Report: Arab Fund for Economic and 

Social Development.  

United Nations Environment Programme (UNEP). (2014) Integrated Governance: a New 

Model of Governance for Sustainability. Report by the Asset Management Working 

Group of the UNEP Finance Initiative 

United Nations, (2018) About the Sustainable Development Goals - United Nations 

Sustainable Development. [online] Available at: 

https://www.un.org/sustainabledevelopment/sustainable-development-goals/ [Accessed 

4 Sep. 2018]. 

Upward, A., Jones, P., (2015) An ontology for strongly sustainable business models 

defining an enterprise framework compatible with natural and social science. Organ. 

Environ. 29, 97e123. 

Visvizi, A. and Lytras, M. (2018). It’s Not a Fad: Smart Cities and Smart Villages 

Research in European and Global Contexts. Sustainability, 10(8), p.2727. 

Vorosmarty, CJ., Mcintyre, PB., Gessner, MO., Dudgeon, D., Prusevich, A., Green, P., 

Glidden, S., Bunn, SE., Sullivan, CA., Liermann, CR., and Davies, PM. (2010). Global 

threats to human water security and river biodiversity. Nature. 467(7315) pp. 555–561 

http://sustainabledevelopment.un.org/futurewewant.html
http://www.un.org/geninfo/bp/enviro.html
http://hdr.undp.org/sites/default/files/reports/219/hdr_1990_en_complete_nostats.pdf


 

229 

 

Clark, W. and Li, X. (2018). PoliticaleEconomic Governance of Renewable Energy 

Systems: The Key to Create Sustainable Communities. Sustainable Cities and 

Communities Design Handbook, pp.66-88. 

Wang, X., Hawkins, C.V., Lebredo, N. and Berman, E.M., (2012) Capacity to sustain 

sustainability: A study of US cities. Public Administration Review, 72(6), pp.841-853. 

Washburn, D., Sindhu, U., Balaouras, S., Dines, R.A., Hayes, N. and Nelson, L.E., (2009) 

Helping CIOs understand “smart city” initiatives. Growth, 17(2), pp.1-17.  

Wells, P.E., (2013) Business Models for Sustainability. Edward Elgar, Cheltenham. 

Will, C. and Schuller, A. (2016) Understanding user acceptance factors of electric vehicle 

smart charging. 

Wilson, J. (1989). Bureaucracy: What government agencies do and why they do it. New 

York, NY: Basic Books. 

Winn, M.I. and Kirchgeorg, M., (2005). The siesta is over: a rude awakening from 

sustainability myopia. Corporate environmental strategy and competitive advantage, 3, 

pp.232-258. 

Wirtz, B.W., (2011) Business model management. Design - instruments - success factors. 

Gabler, Wiesbaden 

Wirtz, B.W., Pistoia, A., Ullrich, S. and Göttel, V., (2016) Business models: Origin, 

development and future research perspectives. Long range planning, 49(1), pp.36-54. 

World Commission on Environment and Development (WCED). (1987). Our Common 

Future. (The Brundtland Report). Oxford: Oxford University Press. 

Wright, R., T. (2005). Environmental Science: Toward a Sustainable Future. 9th ed. New 

Jersey: Pearson Prentice Hall. 

Yang, M., Evans, S., Vladimirova, D. and Rana, P., (2017) Value uncaptured perspective 

for sustainable business model innovation. Journal of Cleaner Production, 140, pp.1794-

1804. 

Yigitcanlar, T., Fabian, L. and Coiacetto, E., (2008) Challenges to urban transport 

sustainability and smart transport in a tourist city: the Gold Coast. The Open 

Transportation Journal, 2, pp.29-46. 

Zapata, C. and Nieuwenhuis, P. (2010) Exploring innovation in the automotive industry: 

new technologies for cleaner cars. 

Zavratnik, V., Kos, A. and Stojmenova Duh, E. (2018). Smart Villages: Comprehensive 

Review of Initiatives and Practices. Sustainability, 10(7). 

Zott, C., Amit, R. and Massa, L., (2011) The business model: recent developments and 

future research. Journal of management, 37(4), pp.1019-1042. 

Zu Knyphausen-Aufsess, D. and Meinhardt, Y., (2002) Revisiting Strategy: Ein Ansatz 

zur Systematisierung von Geschäftsmodellen. In Zukünftige geschäftsmodelle (pp. 63-

89). Springer, Berlin, Heidelberg. 

Zygiaris, S. (2013) Smart city reference model: Assisting planners to conceptualize the 

building of smart city innovation ecosystems. Journal of the Knowledge Economy, 4 (2), 

pp. 217-231. 

 



  

230 

 

APPENDIX A: PROTOCOL FOR SEMI-STRUCTURED 

INTERVIEWS 
 

ADOPTION OF SMART AND SUSTAINABLE STRATEGIES IN THE STATE 

OF QATAR 

 

SEMI-STRUCTURED INTERVIEW QUESTIONS 

 

Date  

Time of interview  

Organisation   

 

 Name of Interviewee ……………….……………………………………… 

 Position of Interviewee ……………….……………………………………… 

 Organisation total employee size ……………….……………………………………… 

  Please kindly tell me a little about what your current job role is in the organisation? 

  Given your role in this organisation, please explain me the key reasons for implementing 

smart and sustainable strategies in your organisation? 

  From the job role and responsibilities that you perform in this organisation, please, describe 

key sustainable strategies that are currently being implemented in your organisation to 

achieve the National vision 2030. 

  From the job role and responsibilities that you perform in this organisation, please, enlighten 

key smart cities strategies that have been implemented in your organisation to achieve Qatar 

smart cities agenda  

  Given your job roles and responsibility, kindly explain the key knowledge management 

strategies in the context of smart and sustainable strategies currently being implemented in 

your organisation.  

  Given your role in this organisation, please explain me the challenges your organisation face 

in implementing smart and sustainable strategies.  

  In your view is there a need for developing “an innovative business models for smart and 

sustainable strategies implementation for the benefit of Qatar organisations”. 

 

Thank you for your views on the above questions. I would also like to thank you for the 

time you have dedicated to this research. If you are interested to know the outcome of 

this research, it would be my pleasure to share it with you. 
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APPENDIX B: CONSENT FORM 
 

 

ADOPTION OF SMART AND SUSTAINABLE STRATEGIES IN THE STATE 

OF QATAR 
 

Consent Statement 

 

 I agree to participate in the above research project and give my consent freely. 

 

 I understand that the project will be conducted as described in the “Information Sheet”, a copy 

of which I have retained. 

 

 I understand that I can withdraw from the project at any time and do not have to give a reason 

for withdrawing. 

 

 I consent to participate in an interview with the researcher. 

 

 I understand that my personal information will remain confidential to the researcher. 

 

 I understand that my organisation will not be identified either directly or indirectly. 

 

 I have had the opportunity to have questions answered to my satisfaction. 

 

Print Name: _________________________________  

 

 

Signature: ___________________________  Date: __________________ 

 

 

Contact Address:  

___________________________________________________________________________________ 

 

 

___________________________________________________________________________________ 

 

 

Phone Number: _______________________  

 

Fax Number: ____________________________ 

 

Email Address: ____________________________ 
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APPENDIX C: DETAILS OF ORGANISATIONS THAT 

PARTICIPATED IN THE SEMI-STRUCTURED INTERVIEWS 
 

A break-down of professionals who were interviewed for the study 

 

 

 

 

 

 

 

 

 

  

Responsibility of interviewee in the organisation 
No. of  

Interviewees 

Directors  

 Directors for sustainability project 6 

 Directors for smart and sustainable cities   5 

 Directors of technology   3 

 Directors for human resources management  4 

 Directors for transport, water and energy 6 

Advisors  

 Sustainability project advisors  7 

 Sustainable development policy advisors 6 

 Smart technology advisors  2 

 Smart cities advisors 5 

Managers  

 Sustainability project managers 3 

 Smart cities project manager 4 

 Human resources manager  3 

 Smart technology manager 2 

Total 56 
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APPENDIX D: PROTOCOL FOR VALIDATION OF INNOVATIVE 

BUSINESS MODEL  
 

 
Dear Sir/Madam  

 

Re: An innovative business model for smart and sustainable strategies implementation  

 

I am a PhD student at the University of Wolverhampton, U.K. and currently conducting 

an interview to validate a business model titled as above. The overall aim of this research 

is to investigate how Qatar public sector organisations are embedding smart and 

sustainable strategies in order to achieve the Qatar National Vision 2030. This research 

investigates the key smart and sustainable strategies, key reasons, challenges and the role 

which knowledge, experience and lessons learned plays in implementing smart and 

sustainable strategies. The results of the study will benefit public sector organisations 

through improved awareness and understanding of the key reasons for implementing 

smart and sustainable strategies and the key challenges organisations face in 

implementing smart and sustainable strategies. 

 

This discussion aims to gather your responses which will help the researcher to validate 

an innovative business model for smart and sustainable strategies implementation for the 

benefit of Qatar organisations. This cannot be effectively developed without your 

participation; therefore, you are requested to participate in this research discussion. This 

discussion is estimated to take about 15 minutes.  

 

In order to protect your confidentiality, privacy, dignity and anonymity, your answers 

will be attached with a unique code that will only be understood and accessed by the 

researcher. This will be stored in a password-protected computer that only the researcher 

has access to. Finally, any data provided by you will be destroyed once the degree is 

achieved. The project has ethical approval for the study protocol from the University of 

Wolverhampton, which provides further assurance. 

  

If you have further questions about your participation, please contact me or my supervisor 

using the details below.  

 

Thank you in advance for your help in conducting this research and I am looking forward 

to seeing you at the evaluation interview. 
 

 

With best regards 

 

 

Hamda Al-Meraikhi 

University of Wolverhampton 

Wulfruna Street, Wolverhampton.  

England, WV1 1LY 
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An innovative business model for smart and sustainable strategies implementation 
  

Purpose of the interviews: 
 

The interview seeks to validate the developed business model for smart and sustainable 

strategies implementation.  
 

Respondent details:  
 

 Name: ....................................……………………………………………….………  

 Background:………………………………………………………………………….  

 Position / Area of expertise: …………………………………………….…………..  

 Organisation: ……………………………………………………….……………….  

 

 Date: ……………………………………………………….……………….  

 

Evaluation of the proposed business model:  
 

1. What is your opinion on the level of completeness in terms of the overall contents of 

the proposed business model?  

 

 

2. What is your opinion on the level of completeness in terms of the logic (i.e. flow/ 

sequence within the business model and how it mirrors what should be done) used 

within the proposed business model?  

 

 

3. What is your opinion on the issues covered within the developed business model? 

 

 

4. What is your opinion on the level of understanding of the proposed business model?  

 

 

5. Do you have further comments/suggestions regarding any areas that need to be 

improved/included/deleted within the proposed business model? 

 

 

6. Would you recommend the innovative business model for smart and sustainable 

strategies implementation for use by Qatar public sector organisations?  
 


