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Abstract

:

In 2015, the United Nations (UN) adopted the 2030 agenda for Sustainable Development, which set out 17 Sustainable Development Goals (SDGs), 169 targets and 231 unique indicators as a significant initiative towards socio-economic development. The SDGs provide the construction industry with a new lens through which global needs and desires can be translated into business solutions. This paper explores the role of the construction industry in achieving the 2030 Sustainable Development Goals. The paper uses an explanatory sequential design with an initial quantitative instrument phase, followed by a qualitative data collection phase. Following a comparative review of the literature on the 17 SDGs, a questionnaire was designed and administered among 130 respondents, and 105 responses were received. These data were then validated through semi-structured interviews with 16 sustainable construction experts. Data obtained from the semi-structured validation interviews were analysed through side-by-side comparisons of the qualitative data with the quantitative data. The findings show that the construction industry has a critical role in achieving almost all the 17 SDGs. The roles were, however, prevalent in 10 key SDGs, namely: sustainable cities and communities (SDG 11); climate action (SDG 13); clean water and sanitation (SDG 6); responsible consumption and production (SDG 12); industry, innovation and infrastructure (SDG 9); life on land (biodiversity) (SDG 15); gender equality (SDG 5); good health and well-being (SDG 3); affordable and clean energy (SDG 7); decent work and economic growth (SDG 8). The study confirmed the role played by the construction industry in achieving these SDGs. The findings from this study provide further insights into the ever-increasing state-of-the-art regarding the construction industry’s role in achieving Sustainable Development Goals.
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1. Introduction


All the 193 UN member states adopted the Sustainable Development Goals (SDGs) in September 2015 to address the global development challenges to end poverty, protect the planet and ensure prosperity for all [1]. The Sustainable Development Goals, which are also called the Global Goals, apply to both developed and developing countries even though various countries have different challenges [2]. The 17 universal goals are supported by 169 targets and measured by 231 unique indicators, as indicated in Table 1. The SDGs cover 15 years ending in 2030 and replaces the Millennium Development Goals (MDGs) that covered eight goals and twenty-one targets from 2000 to 2015. While the MDGs were mainly aimed at governments in developing countries, the SDGs are global and aim at governments, businesses and non-governmental organisations in developing and developed countries [3].



The SDGs are guided by the principle of universality, which means that all countries and citizens have a role to play towards their achievement. The global goals provide an opportunity for all nations to protect the environment, eradicate poverty, combat the effects of climate change, reduce inequalities in society and improve human well-being [4]. To successfully achieve the SDGs by 2030, all sectors of society and all government levels should integrate the goals in the local planning process. Local government actions that capture the SDGs’ inclusiveness, universality and equity spirit are essential in leaving no one behind. Localization of the SDGs will involve local governments and relevant stakeholders adapting, implementing and monitoring the local level’s SDG targets. Adams [5] believes that the SDGs’ realisation will be challenging without collaboration between governments, the private and public sector, and civil society organisations. The universal set of goals, targets and indicators of the 2030 SDGs require businesses, governments and civil society [3]. The realisation of the 17 Sustainable Development Goals requires contribution from business organisations in managerial and organisational reporting due to the interlinked nature of the SDGs [6].



The principle of “Leaving No One Behind” underpinning the SDGs means that progress towards achieving the goals should be measured concerning how well the poorest individuals and groups in society are improving in their socio-economic development. The principle will ensure that development is equally distributed across all nations and demographic groups [3]. The SDGs are transformational and aim to develop sustainable, inclusive and sustained economic growth across the world. The 17 goals can be grouped into the five “P areas” of people, planet, prosperity, peace and partnership as illustrated in Figure 1. It is argued that the five Ps of the SDGs (people, planet, prosperity, peace and partnerships) require different stakeholders, such as governments, institutions and businesses. The construction industry is also a key stakeholder; hence, it is important that the industry develops approaches to align its business strategies with the SDGs. Since the introduction and adoption of the 2030 agenda, scholars and practitioners within various sectors have been trying their best to study the possible implementation strategies of the SDGs. Other researchers have also tried to map various methods to understand the relations and contradictions within the agenda as a means of proposing methods to prioritize actions to achieve the SDGs. Despite these developments, little is known about the role of the construction industry in achieving the SDGs. As a potential stakeholder in the business world, it is only prudent that such a study is undertaken to bring out the construction industry’s critical role in the implementation of the SDGs. This potential gap has, therefore, made it necessary to undertake this study which aims at exploring the critical role of the construction industry in achieving the 2030 Sustainable Development Goals.



The paper is divided into five main sections with this section introducing readers to the theme under investigation. The next section of the paper presents a literature review, followed by a discussion of the adopted research methodology. The fourth section presents data collection, analysis and discussion, and the final section concludes the research.




2. Literature Review


2.1. The Sustainable Development Goals Framework


Even though sustainable development may have been defined differently by different sectors and organisations, the concept should be integrated across other sectors and fields. Sustainable development aims to reduce the negative impacts of human activities on the environment while ensuring socio-economic development. To achieve a sustainable society, sustainable development should be seen as a process and not an end-state and should be used as the new lens for addressing global challenges [7]. According to Sachs et al. [8], the SDGs can be achieved through six major societal transformations, including: (1) education and skills, (2) health and well-being, (3) clean energy and industry, (4) sustainable land use, (5) sustainable cities and (6) digital technologies. The six transformations guided by two key principles of “leaving no one behind” and “ensuring circularity and decoupling” aim to provide government ministries, international community businesses and civil society tangible strategies towards the realisation of the SDGs. Even though the SDGs combine the environmental, social and economic developmental issues, Dickens et al. [9] questioned if the 231 unique SDG indicators are fit for purpose in the fight towards sustainable development. According to Hopwood et al. [10], sustainable development is human-centred. The transformational view of sustainable development allows trade-offs between environmental and social dimensions with a strong commitment to social issues such as access to good health. Society depends on the environment, while the economy depends on society.



The SDGs are not independent of each other even though they are formulated as individual goals; they are interlinked and intertwined in a unified framework offering the opportunity for nations and businesses to formulate strategic policy interventions and solutions that addresses multiple goals simultaneously [11,12]. Due to the integrated nature of the Sustainable Development Goals and their targets, any progress towards one goal/target is also linked through multifaceted feedbacks to other goals/targets, and any interactions and trade-offs between them could produce bad outcomes if policies and actions are not pre-designed properly [13,14]. According to a study by the University of Cambridge Institute for Sustainability Leadership (CISL) [15], the SDGs are deeply interconnected, and none can be delivered in isolation. It adds that the built environment, planning, architecture and design interact with every goal.



Nations and organisations adopting the SDGs should identify the strong and positive linkages between targets and indicators and allow the prioritization and the allocation of scarce resources to leverage efficiency with policies and programmes targeting the goals with the greatest potential to impact positively and produce sustainable development outcomes [16]. Accordingly, United Nations Statistical Commission argues that defining and identifying linkages between the SDGs is complex because their interactions can be examined and interpreted in a variety of ways: across the three dimensions of sustainable development (economic, social and environmental); across the five thematic areas of the SDGs (people, planet, prosperity, peace and partnerships) [16]. Kroll et al. [17], confirmed the synergies and trade-offs within and across the SDGs. For example, SDG 1 (no poverty) is interlinked with many goals, while SDG 12 (responsible consumption and production) relates to trade-offs regarding economic progress goals. The International Council for Science’s [18] study on the nature and type of interlinkages across the SDGs revealed that the SDGs could influence each other positively or negatively. For example, there is a positive interaction between SDG 13 and SDGs 6, 7, 9, 11 and 16 [17].



According to Nilsson et al. [12], the SDGs form an “indivisible whole”, meaning that the goals and targets relate to and depend on each other [12,19]. For example, SDG 3 (good health and well-being) cannot be achieved in isolation unless SDG 2 (zero hunger) has been achieved, and both goals are interlinked with SDG 10 (reduced inequalities) and SDG 8 (decent work and economic growth). However, SDG 4 (quality education) has strong positive links with SDG 3 (health and well-being), SDG 5 (gender equality), SDG 8 (decent work and economic growth) and SDG 1 (poverty reduction). On the other hand, SDG 1 (zero poverty), SDG 5 (gender equality) and SDG 6 (clean water) are all linked with 13 other goals. Again SDG 11 (sustainable cities and communities) is critical for the sustainable development of the planet and has a link with all the other 16 goals, while SDG 4 (quality education) is linked with 14 goals [16]. Figure 2 illustrates the interlinked and intertwined nature of the Sustainable Development Goals.




2.2. The Built Environment and the SDGs


The built environment is a hub of economic activities, individuals and families, and society’s cultural heritage. The built environment protects life and health, its inhabitants’ psychological and social welfare, and sustains aesthetic and cultural values [20,21]. However, it consumes lots of energy and resources while generating a large amount of waste. It is estimated that greenhouse gas emissions will rise to about 37% in 2030 compared to 2005 levels, affecting the natural and the built environment if efficient policies are not implemented [22]. The solution to this challenge is the design and construction of improved built asset supported by appropriate management tools and regulatory frameworks that address sustainable development issues [23]. The conservation of historic cities is an effective strategy in reducing CO2 emissions when compared to their replacement by new buildings. New construction projects have more damaging impacts in the short to mid-term; however, conserving an existing building saves original energy and CO2 investment [21,24]. The connections between components of the built environment, such as individual buildings, transport systems, urban landscapes and other infrastructure, should reduce environmental impacts in terms of energy, carbon, waste or water. Sustainable regeneration projects can also significantly contribute to social well-being [25]; achieving a sustainable built environment will impact the society’s ability to realise the SDGs. With more than half of humanity living in cities and the number of urban residents growing by nearly 73 million every year, it is estimated that urban areas account for 70% of the world’s gross domestic product. The construction industry can play a crucial role in achieving SDG 11 [26,27]. Goal 11 highlights the central role of urbanisation in sustainable development, describing the need for inclusive, safe, resilient, and sustainable cities and communities through relevant public policy [3].



A recent UN report estimates that about 3 billion people live in urban slum conditions due to the problem of urbanisation and population growth and would require adequate and affordable housing by 2030. The pace of constructing new affordable housing is slow compared with the global population growth, requiring countries to develop and implement national urban plans to address this challenge [28]. Urbanisation should be at the heart of the 2030 sustainable development agenda. Teferi and Newman [29] believe that regenerating the urban slums in the developing world could significantly contribute to the realisation of many of the SDGs, including SDG 1 (end poverty), SDG 6 (clean water and sanitation), SDG 7 (affordable and clean energy) and SDG 11 (sustainable cities and communities). The paradigm shift towards a low-carbon society cannot be achieved without a sustainable and efficient infrastructure that can withstand climate change. Maintaining sustainable and resilient infrastructure systems that can withstand floods, keep road systems, and the reliability of building structures is crucial for guaranteeing essential services such as energy and water supplies [30]. The built environment has a long-term impact on the quality of life, prosperity, health, well-being and happiness of people and communities regarding the planning, design, management and maintenance of the built asset (House of Lords [31] as cited in Opoku [32]). The built environment needs to be flexible and adaptable to future uses and be resilient to climate change. The built environment should lead the fight against climate change towards low-carbon and a sustainable future. The U.K. Government’s 2025 construction strategy target of reducing carbon emissions by 50% based on the 2 degrees Celsius target temperature increase need to be reconsidered if the construction sector can contribute significantly to the 1.5 degrees Celsius target by 2030 [33]. A sustainable built environment designed with energy-efficient infrastructure can contribute meaningfully to reducing the energy demand and eventually reducing climate change. Retrofitting existing infrastructure can also increase urban resilience to disaster and ensure sustainable cities and communities (SDG 11) [34].




2.3. The Construction Industry and the SDGs


The Sustainable Development Goals offer the construction industry a new opportunity to expand its focus away from the environmental dimension of sustainability [35]. Construction project delivery and its management could be recognised as sustainable if social, economic and environmental considerations are integrated into the project delivery processes, standards and practices [36]. Even though the construction industry has enormous social, economic and environmental impacts during the design and building process, it can play a critical role towards the achievement of the SDGs as the industry builds tomorrow’s world [37,38]. For example, construction and demolition activities generate large volumes of waste. This requires adopting practices that will reduce waste generated and maximise re-use to improve efficient resource use and reduce the negative impact on the environment [39]. However, Mahpour [40] argues that the circular economy is a sustainable concept that could be adopted to exploit resources and manage construction and demolition waste efficiently.



The industry is a key partner in the global effort towards realising sustainable development by 2030 through the delivery of sustainable projects. According to Ofori [41], the 17 SDGs have been classified from the perspective of construction into (a) basic human and national needs—goals 1, 2, 3, 4, 5 and 8; (b) what construction must-do—goals 9–11; (c) some of the construction’s results—goals 6–7; (d) inputs and methods of the construction industry—goals 12, 13, 14 and 15. Through land development, resource use, waste generation and labour practices, the construction industry impacts the achievement of the SDGs throughout its life cycle [42]. While the construction industry offers economic growth and employment opportunities, the industry is tainted with poor practices such as modern slavery affecting human and labour rights. These are linked with the realisation of SDGs 1, 8, 10 and 16 [42]. Interestingly, corrupt practices in the construction industry through planning, procurement and payments affect SDG 16 socially, politically and economically.



According to BDG [37], the construction and property sector connect with every one of the 17 SDGs; however, Opoku [32] argues that the construction industry can highly impact the realisation of several SDGs, including SDG2 (zero hunger), SDG 3 (good health and well-being), SDG4 (quality education), SDG6 (clean water and sanitation), SDG7 (affordable and clean energy), SDG8 (decent work and economic growth), SDG 9 (industry, innovation and infrastructure), SDG10 (reduced inequalities), SDG11 (sustainable cities and communities) and SDG13 (climate action). Sustainable development has been described as the new project management paradigm [43]. The SDGs should be embedded into the early project goal setting, business case, project benefits and success criteria, specification, and project outcomes design. During the planning, design and construction stage, the practices and materials used are significant causes of greenhouse gas emissions and these impact the SDGs.



Gareis et al. [44] believe that integrating sustainability principles into project management could improve the overall project delivery by reducing the likelihood of project cancellation/interruption, managing the project complexity, and creating economic benefits and social value. In particular, the construction industry has a vital role in preserving biodiversity (SDG 15), but this is usually not a priority area for the industry. Therefore, the construction industry can lead the agenda towards the integration of biodiversity at the heart of sustainable development [45]. Biodiversity should be incorporated into the built environment by providing green urban spaces, such as green roofs, that can contribute to urban biodiversity conservation [46]. New development construction projects should integrate biodiversity schemes such as creating habitats for wildlife by providing nest boxes, living roofs and landscapes. These schemes should not add high cost to the overall construction project budget. Integrating biodiversity into the planning, management and legislation process of our cities and key infrastructure is essential for promoting biodiversity (SIDA [47] as cited in Opoku [45]). A study by Omer and Noguchi [48] revealed that building materials used in construction projects can directly affect the achievement of the SDGs, particularly SDG 3, SDG 7, SDG 9, SDG 11, SDG 12, SDG 13 and SDG 15 and indirectly impact SDG 2, SDG 5, SDG 10 and SDG 16. It highlights that building materials used in the construction industry considerably impact 13 goals and 25 targets of the Sustainable Development Goals. The construction industry negatively impacts the environment through its activities such as waste from project sites, loss of biodiversity and building materials use [49]. The construction companies should conserve and preserve biodiversity, which is crucial for realising the SDGs during the delivery of construction projects [45]. Construction and demolition waste is a critical issue for the construction industry since the industry generates a large quantity of such waste even though most of it could be recycled. They argue that construction and demolition waste reduction strategies should start from the early project design stage, through construction and the building operation stage [50,51]. The ability of construction organisations to cope with the journey towards sustainable change requires organisational learning. Construction organisations must engage in organisational learning methods that embrace sustainable innovation.





3. Research Methodology


The paper adopted a mixed-method approach [52]. Kroll and Neri [53] proposed six types of mixed-method designs: sequential exploratory, sequential explanatory, sequential transformative, concurrent nested, concurrent transformative and concurrent. Wisdom and Creswell [54] also proposed five primary mixed-method approaches to be adopted depending on the research question to be addressed. These approaches are listed to include validating findings using quantitative and qualitative data sources, using qualitative data to explore quantitative results, developing survey instruments, using qualitative data to augment a quantitative outcome of a study, and involving community-based stakeholders [54]. Following these propositions, this paper adopted the sequential explanatory design, which collects quantitative data and validates it with qualitative data. The methodology (showing the various procedures) adopted for this study is summarised in the flowchart (Figure 3). The explanation to the flowchart is also provided in Section 3.1 and Section 3.2.



3.1. Survey Design, Administration and Analysis


Following a comparative review of related literature, a questionnaire was prepared to collect the quantitative data. The questionnaire was divided into two sections. The first section sought information on respondents’ demographic background, while the second part solicited the views of respondents regarding the role of the construction industry on the realisation of the SDGs. In the first section, respondents’ background information (i.e., work experience, position at work and education level) was gathered. In the second section, respondents were asked to rank on the Likert scale of 1 to 5 (where 1 = highly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = highly agree) their level of agreement with the roles the industry plays in achieving the 17 Sustainable Development Goals. The five-point Likert scale was used for this study because it has been extensively used in studies of similar nature and, furthermore, results are easy to interpret [55]. Before administering the questionnaire, it was piloted among 10 professionals with diverse backgrounds in the built environment and experience in the Sustainable Development Goals and the construction industry. The piloting was necessary to ensure the comprehensibility and suitability of the questionnaire for the intended purpose.



The respondents were, therefore, selected from a range of construction industry professionals and academics. Two non-probability sampling approaches (purposive and snowball sampling approaches) were used to sample respondents for this study. The targeted sample was purposively selected from the authors’ networks of academics and construction industry professionals with knowledge and experience in sustainable construction. A web-based questionnaire with a link to the survey was made available and sent to an initial identifiable respondent. The purposive sampling approach helped in the identification of these respondents. Purposive sampling allows for the selection of respondents with special characteristics [56]. Through the snowball sampling technique, the initial identifiable respondents were required to subsequently refer the questionnaire to other potential respondents. Rowley [57] recommends using a non-probability sampling approach where there is a non-availability of professionals’ databases with in-depth knowledge regarding certain areas.



The survey data were coded into SPSS version 22 and analysed based on the questionnaire’s two distinct sections. Data from the first section that sought the demographic background of the respondents were analysed using percentages. Data from the second section were analysed via inferential statistics. A four-level data analysis framework used in a related study [58] was adopted for this section. The four-level data analysis framework comprised: (1) determining the reliability of the data for further analysis using the Cronbach’s alpha coefficient test; (2) determining the relative impact and ranking the Sustainable Development Goals based on the impact of the construction industry; (3) testing the significance of the mean values of the agreement or disagreement with the impact on the SDGs using the one-sample t-test; (4) calculating Kendall’s W to test the general agreement among the different professional groups (i.e., the academics and industry professionals).



Out of a total of 130 questionnaires distributed via email to respondents, 105 were returned, indicating a good response rate of 81%. One of the problems that could be encountered in this way of obtaining responses could be the potential of sending emails to people of the same company. To counteract this problem, the respondents were contacted by telephone to obtain personal emails before sending the surveys out, and follow-up reminder emails were sent two weeks after the initial distribution. A breakdown of the 105 returned questionnaires shows that 22% were Surveyors, 20% were Civil Engineers, Academicians constituted 17%, Project Managers made up 13%, Architects made up 15%, while Construction Engineers were 13%. The majority of the respondents representing 75% had working experience from 11 to 21 years and above, while 25% were in the region of 0 to 10 years. For their educational background, the majority representing 41% had a master’s degree, 29 had a bachelor’s degree, 19% were PhD holders and 11% had other certificates.




3.2. Design of Qualitative Interview Protocol, Conducting Interviews and Analysis of Qualitative Data


The qualitative phase of the study was initiated based on the results from the quantitative phase. This phase was necessary to obtain interviewees to explain the quantitative results in more detail through the qualitative data. An interview guide was prepared, which required the interviewees to provide information on how the construction industry can help realise the key SDGs identified in the quantitative study. This study’s qualitative aspect further captures the experiences and perceptions of research participants through words and images and interprets meanings and explanations to develop an understanding of the quantitative data collected [59,60]. Opoku [32] describes sustainable development as people-centred and, therefore, argue that the adoption of a qualitative data collection method to augment the quantitative data for such study is the most appropriate to capture relevant data and information to understand social reality from the perspective of the research participants. An in-depth semi-structured interview is used for data collection to explore the construction industry’s role towards the realisations of the 2030 Sustainable Development Goals. The interview involved 16 experts purposefully selected from industry and academia; the participants were selected based on their expertise in the Sustainable Development Goals.



According to Morse [61], a minimum of six interviews is good for a qualitative study. However, Guest [62] believes that 12 interviews are sufficient for a qualitative study as a saturation point is reached beyond this number. The interviewees included seven industry professionals and nine academics with experience and expertise in the SDGs and the construction industry. Approximately 20 experts were contacted to participate in this phase of the research, and 16 finally agreed to participate in the research. The collected interview data were analysed through content analysis and comparison of qualitative data with quantitative data under the relevant themes to obtain a better understanding. A profile of the interviewees is presented in Table 2.





4. Results and Discussion


This section presents and discusses the results obtained from the quantitative and qualitative data. The quantitative bits of the results are first presented, after which the SDGs critically impacted are identified. The top 10 SDGs where the construction industry can highly impact its realisation are then discussed with support from the qualitative views/opinions of the interviewees.



4.1. Assessing the Impact the Construction Industry Has on Various SDGs


This paper explores the role of the construction industry towards the realisation of the Sustainable Development Goals. To achieve this specific objective, respondents’ level of agreement with the impact of the construction industry on the various SDGs was evaluated using a five-point Likert scale; hence, there was the need to determine the data’s reliability. This was achieved by using Cronbach’s alpha coefficient to measure the internal consistency of the data obtained. The Cronbach’s alpha coefficient increases from 0 to 1, with 1 indicating the maximum level of validity and reliability of the data [63]. However, a Cronbach’s alpha value above the threshold of 0.7 is highly reliable [64]. For all the 17 SDGs, the Cronbach’s alpha coefficient was 0.735; hence, the data are regarded as highly reliable.



After the reliability assessment, descriptive means and one-sample t-tests were used to further analyse the respondents’ level of agreement with the 17 SDGs as impacted by the construction industry. The one-sample t-test was used to test the mean values of the level of respondents’ agreement with the various SDGs at a confidence level of 95%, a p value of 0.05, and against a test value of 3.5. The results as obtained are shown in Table 3.



From Table 3, the mean values of 10 out of the 17 SDGs were statistically greater than the test value of 3.5. Table 3 further depicts that the p values obtained for all the various factors are less than 0.05. These results imply that the respondents agreed that 10 out of the 17 SDGs were impacted by the construction industry (see Table 3 and Table 4). The respondents belonged to different professions (i.e., academics and industry practitioners); hence, there was a need to check whether they agreed on ranking the 10 SDGs (Table 4). To achieve this, the value of Kendall’s W was determined (Table 4).



According to Siegal and Castellan [65], for Kendall’s W, “no agreement” and “complete agreement” are represented by the values 0 and +1, respectively, from a range 0 to +1. For this study, the value of Kendall’s W for ranking the 10 SDGs by the different professionals was 0.218, indicating a degree of less agreement amongst the rankings and statistically significant at the 0.000 level. Siegel and Castellan [65] further suggested that, where the number of assessed factors is more than seven and the sample size is more than twenty, the Chi-square value instead of Kendall’s W value must be used. After the survey among 130 respondents (with 103 received), the data analysis revealed 10 critical SDGs to be highly impacted by the construction industry. With a response rate of 103 and 10 SDGs considered critical, it became necessary to use the Chi-square value instead of Kendall’s W value based on Siegel and Castellan’s recommendation [65]. Under the degree of freedom of 9 (based on the 10 critical SDGs), the Chi-square value calculated was 205.865, with a probability of occurrence under p < 0.001 (i.e., Asymp. Sig = 0.000).



This result implies that though the respondents cut across different professional disciplines, they showed a significant degree of agreement regarding the various SDGs’ ranking as impacted by the construction industry.



4.1.1. Sustainable Cities and Communities (SDG 11)


SDG 11 seeks to make cities and human settlements inclusive, safe, resilient and sustainable. It provides an unparalleled opportunity to attain collective and inclusive progress and achieve sustainable development in the world. With a mean score (MS) = 4.67 and a standard deviation (SD) = 0.583, this goal was ranked as first by the respondents of this study. This means that the construction industry sees itself playing a pivotal role in achieving this goal by inclusively making cities and human settlements safe, resilient and sustainable. This finding concurs with that reported in other studies [35,66,67].



SDG 11 is a critical goal because inadequate housing negatively impacts urban equity and inclusion, safety and livelihood opportunities, and negative health conditions [68]. According to the United Nations Global Compass (UNGC) [69], close to 70% of the world’s population will live in cities by 2050. This makes cities critical in achieving a sustainable future for the world [69]. Since the construction industry plays a vital role in developing cities, key stakeholders need to plan how such cities and communities could be appropriately created. In the quest to conduct this, the UNGC [69] (p. 1) lists certain critical areas needed to achieve the desired progress on SDG 11 to include “identifying and agreeing on the most sustainable ways (activities that need to be ceased and accelerated respectively) to achieve the target; building capacities and skills across various stakeholder groups to deliver; securing finance, innovative designs and delivery models and projects for integrated city infrastructure; and ensuring the practical processes for multi-stakeholder engagement in all stages of urban development that build consensus, inclusion, resilience, and sustainability”.



In seeking the views of some interviewees concerning the role of the construction industry in achieving SDG 11, this is what some had to say:




“The construction industry contributes to the development of communities that offer sustainable and affordable housing provision for the people on low income and the poor”



—Interviewee ‘G’.





It was acknowledged that the construction industry is crucial in developing sustainable cities and communities by delivering a sustainable built environment. Hence, Interviewee ‘A’ describes the use of, “Pocket homes as a concept that may help get people on the property market—progression is needed to continue from this to larger schemes/family options”.



However, Interviewee ‘P’ recommends that, “Building smart cities and communities that are resilience and can adapt to changes or the development of greener spaces especially in developing countries will be of benefit”.




4.1.2. Climate Action (SDG 13)


Climate change is seen to be a critical SDG because it can undermine the remaining 16 SDGs. However, it tends to reinforce all the 17 SDGs [70]. SDG 13 focuses on the need to adopt urgent measures to stop climate change. This SDG was ranked as second (MS = 4.56, SD = 0.570), an indication of the construction industry’s seriousness towards achieving it (see Table 3 and Table 4). Other related studies have identified this SDG [35,66,67] as important, especially as the construction industry worldwide seek ways to reduce their impacts on the environment.



Like other sectors, the construction industry is noted for its contribution to the greenhouse gas emissions [71]. This notwithstanding, there have been numerous efforts put in place by various sectors to control such emissions. According to the UNGC [72], companies can achieve this SDG by decarbonizing their operations and supply chains by continuously improving energy efficiency, reducing the carbon footprints of their products, services and processes, and setting ambitious emissions reduction targets in line with climate science. The construction industry consumes many natural resources and produces a large amount of waste from its operations. Goal 13 is about taking urgent climate action to combat climate change and its impacts on society; this goal is supported by five targets and measured through eight indicators. Achieving quality and a sustainable built environment can contribute to the realisation of the SDGs by implementing relevant environmental protection strategies during urban development [73]. When asked how the construction industry could contribute its quota to achieving this goal, two of the interviewees indicated as follows:




“The construction industry should develop and implement strategies that will address the impact of climate change. Improve climate change education and awareness and the monitoring of the impacts of climate change on construction”



—Interviewee ‘J’.






“Encouraging government to implement Agenda 21 for the developing countries and the education of people to accept low energy building materials”



—Interviewee ‘B’.






4.1.3. Clean Water and Sanitation (SDG 6)


The provision of clean water and sanitation is considered in SDG 6; the goal consisting of eight targets and eleven indicators ensure availability and sustainable management of water and sanitation for all by 2030. This goal was ranked as the third by the respondents (MS = 4.55, SD = 0.635), an indication that the construction industry has at heart to protect water bodies (see Table 3 and Table 4). This finding corroborates with that reported in the literature (see [35,66,67]).



Access to water and sanitation are basic human rights and are critical sustainable development challenges [74]. These challenges may worsen when competing demands for clean, fresh water are exacerbated by climate change, putting pressure on water quality and availability [74]. This means that the construction sector has a key role in minimising its impact on the climate to protect water bodies. In addition to businesses finding ways to minimise their impacts on the climate, there is also the need for certain measures to be put in place by various sectors to alleviate some of these challenges. When asked about some of the measures which the construction industry can put in place to ensure clean water and sanitation, the interviewees had this to say:




“The industry could support the constructing of facilities for clean water and good sanitation”



—Interviewee ‘P’.






“Construction organisations must take the necessary steps to protect freshwater bodies close to construction sites from possible contamination. The design of smart, innovative and sustainable buildings that offer improvement in water use could contribute to the attainment of this SDG”



—Interviewee ‘A’.






4.1.4. Responsible Consumption and Production (SDG 12)


SDG 12—responsible consumption and production—was ranked fourth by the respondents with an MS = 4.54 and SD = 0.605 (see Table 3 and Table 4). This SDG focuses on decoupling economic growth from resource use and environmental degradation without any detrimental effects on people. This goal is viewed as a standalone and includes eight specific targets plus three targets related to means of implementation [75]. The construction industry generates a huge burden on the environment and society, with the current consumption patterns and production systems heavily relying on traditional practices and older technologies [76]. These technologies are highly inefficient, generate huge amounts of waste and consume high energy levels [76]. The problems tend to cause various environmental issues such as environmental pollution, greenhouse gas emissions and excessive consumption of resources [77]. Therefore, there is the need for the construction industry to implement sustainable consumption and production (SCP) strategies. This can be performed through the efficient use of natural resources and waste reduction from construction sites by recycling and reusing building materials. This will contribute to efforts toward the realisation of SDG 12, targets 12.2 and 12.5. One of the interviewees suggested the following SCP as key in doing so:




“Making recycling mandatory for construction and the reuse of waste from other industries such as the Agriculture sector for construction purposes can substantially help”



—Interviewee ‘C’.






4.1.5. Industry, Innovation and Infrastructure (SDG 9)


Goal 9 of the Sustainable Development Goals is about industry, innovation and infrastructure. SDG 9 is supported by eight targets and twelve indicators to build resilient infrastructure, promote inclusive and sustainable industrialisation and foster innovation. The respondents ranked this as the fifth goal (MS = 4.52, SD = 0.622) in its quest to achieve the SDGs (see Table 3 and Table 4). The construction industry has a key role in building resilient infrastructure, promoting inclusive and sustainable industrialisation and fostering innovation. The construction industry’s contribution to achieving this goal is well reported in the literature [35,66,67]. When asked how the construction industry could achieve this goal, one of the interviewees indicated that:




“The construction industry should lead the Sustainable retrofitting of buildings/assets and the refurbishment and maintenance of old buildings”



—Interviewee ‘O’.





The industry should develop and align its strategies with the SDGs both at organisational and projects levels. This could ensure that the project delivered (new build or refurbishment) demonstrate sustainable development.




4.1.6. Decent Work and Economic Growth (SDG 8)


Sustainable Development Goal 8 (SDG 8) was ranked sixth by the respondents with an MS = 4.47 and SD = 0.694 (see Table 3 and Table 4). This SDG seeks to promote decent work and economic growth through sustained, inclusive and sustainable economic growth, full and productive employment and decent work for all by 2030. This is captured in SDG 8, which is supported by 12 targets and underpinned by 16 indicators. This goal supports the mutual relationship between economic, social and environmental policies, full employment as well as decent work [68]. It is an established fact that globally, labour productivity has increased with unemployment back to the pre-financial level [68]. All industries, therefore, have roles to play in ensuring the provision of decent work, especially, to the upcoming younger generation. Since the global economy is growing at a slower pace with the productivity widening, especially, between the lower- and middle-income countries, the construction industry must sit up. Since this industry has been established as the backbone of every economy, the respondents were asked about the role the industry could play in ensuring that it achieves SDG 8. One of the responses obtained from the interviewees was as follows:




“The construction industry can provide a productive and decent workforce for all by developing an adaptive workforce that can have different skills”



—Interviewee ‘B’.





The provision of employment and decent work for all promotes sustainable economic growth which is at the heart of the 2030 agenda for sustainable development. Promoting sustainable procurement practices that protect employees’ labour rights, modern slavery and the prevention of child labour on construction sites should be implemented across the whole supply chain especially when dealing with sub-contractors. In the view of Interviewee ‘H’, the construction industry can “Drive economic growth through construction-related employment; make construction work decent, clean, safe and easy to build”. According to Goubran [35], the construction industry has a major role in ensuring that this goal is achieved through the provision of a safe working environment and implementing sustainable construction practices, which provide new opportunities to create financial empowerment.




4.1.7. Life on Land (Biodiversity) (SDG 15)


Terrestrial ecosystems have the tendency to provide a series of goods, raw materials for construction and energy, among other things. Hence, preserving diverse forms of life on land requires targeted efforts to protect, restore and promote the conservation and sustainable use of the ecosystem. Sustainable Development Goal 15 was ranked as the seventh (MS = 4.32, SD = 0.814) by the respondents (see Table 3 and Table 4). SDG 15 (biodiversity) is supported by 12 targets and underpinned by 14 indicators aimed at protecting, restoring and promoting the sustainable use of terrestrial ecosystems and the sustainable management of forests to combat desertification and halt or reverse land degradation and halt biodiversity loss by 2030. The construction industry impacts negatively on biodiversity, and Opoku [45] argues that the industry should conserve and preserve biodiversity which is crucial for the realisation of the SDGs during the delivery of projects. Urban mining can be one of the strategies used to ensure the achievement of SDG 15 by mining for metals produced from electronic waste generated as a result of construction works instead of mining for these minerals or metals from rocks which destroys the environment [78]. On exploring the roles which the construction industry could play to preserve biodiversity, some of the interviewees had this to say:




“Providing infrastructure in areas of land degradation to help halt desertification or the provision of new/alternative habitats for certain species of animals could help address the problem of biodiversity”



—Interviewee ‘L’.






“Reducing deforestation by promoting more responsible sourcing of timber materials that are Forest Stewardship Council (FSC) certified and industry awareness of environmental calendar about when certain species are vulnerable is a useful strategy”



—Interviewee ‘C’.






4.1.8. Affordable and Clean Energy (SDG 7)


The provision of affordable and clean energy is presented in SDG 7 to ensure access to affordable, reliable, sustainable and modern energy for all. In the view of the respondents, the construction industry has a key role to play in ensuring that this SDG is achieved. SDG 7 was ranked eighth by the respondents with an MS = 3.84 and SD = 0.606 (see Table 3 and Table 4). SDG 7 is achieved through five targets and six measurable indicators. Electricity usage on construction sites is one way the industry can contribute to SDG 7; the construction industry could make it a policy to source electricity for all temporary construction processes and operations from renewable energy sources. Another initiative the industry is using to help achieve this goal is the provision of net-zero energy buildings or energy-efficient buildings which come with a greater reduced energy cost [79]. When asked how the construction industry can help in achieving this goal, one of the interviewees had this to say:




“Efficient use of energy in buildings is important and the provision of smart energy solutions that are user friendly and easily understood by the end-users”



—Interviewee ‘F’.






4.1.9. Good Health and Well-being (SDG 3)


Construction workers are hundred times more likely to die from various diseases as a result of their jobs. Traditionally, this industry is classified as having a rough and tumble work environment. As a matter of fact, the well-being of employees is of much importance to the industry. In seeking the views of the respondents regarding the role the construction industry plays in achieving the SDGs, the role of the industry in achieving SDG 3 was ranked nine out of the ten significant SDGs. SDG 3 obtained an MS = 3.79 and SD = 0.817. SDG 3 is on good health and well-being and consists of 13 targets and 28 indicators aimed at ensuring healthy lives and promoting well-being for all at all ages. The construction industry is known to be labour intensive with poor working conditions in most cases; however, the industry can contribute to good health and well-being (SDG 3) by promoting a good work–life balance through job share and flexible working arrangements. When asked how the construction industry could play its role in achieving SDG 3, an interviewee had the following to say:




“Construction sustainable building types to promote wellbeing; right working environment to reduced danger of construction site, improve health and safety awareness and the occupational health of workers”



—Interviewee ‘J’.





The creation of green spaces in the built environment as part of planning policies help to purify the air from pollutants, and access to such green areas offers psychological benefits including improved mental health [80]. One measure the construction industry is using to improve the quality of life and human health is the implementation of sustainable construction practices in the construction process [79].




4.1.10. Gender Equality (SDG 5)


SDG 5 aims to end every form of discrimination against women and girls. This includes an end to violence and other forms of harmful practices, and the full participation of women in leadership positions. This SDG does not only depict a fundamental human right but also ensures that women are fully represented in all sectors of the economy. SDG 5 is made up of nine targets and fourteen indicators and aims at achieving gender equality and empowering all women and girls by 2030. In exploring the role of the construction industry in achieving the SDGs, respondents ranked this SDG as the tenth with an MS = 3.70 and SD = 0.950 (see Table 3 and Table 4). Generally, women are disadvantaged in their career journeys due to a gender bias in construction organisations; this affects women’s career progression into leadership positions in the construction sector [49]. The promotion of gender equality in the construction industry is essential in attracting and retaining talents that can improve productivity in the industry. The construction industry can help achieve gender equality by creating awareness and also by ending stereotypes about the industry being a masculine one to encourage more women to join the industry [81]. When asked how the construction industry could achieve this SDG, the interviewees suggested the following:




“The construction industry must make it easy to recruit, retain and support women taking a career in the industry”



—Interviewee ‘C’.






“The construction industry can help by improving the image and making it easy to attract the underrepresented groups in the industry such as women and Black, Asian and Minority Ethnic (BAME) groups”



—Interviewee ‘D’.








5. Conclusions


The SDGs represent a new direction for the global community, integrating social, economic and environmental sustainability into all policies and strategies to eliminate poverty and inequality to achieve a more prosperous society. Though the construction industry’s activities impact negatively on the environment, the industry can act as a driver towards the realisation of the SDGs. The SDGs provide the construction industry with a new lens through which global needs and desires can be translated into business solutions. This study explored the role of the construction industry in achieving the 2030 Sustainable Development Goals.



The paper adopted a mixed-method approach using exploratory sequential and qualitative data to augment the study’s quantitative outcome. This design involved two stages, i.e., an initial quantitative instrument phase, followed by a qualitative data collection phase. A questionnaire was prepared and administered among professionals in the quantitative phase, both within industry and academia. Data from the quantitative phase were analysed via descriptive and inferential statistics. The data obtained from the questionnaire survey were later validated through 16 semi-structured interviews with sustainable construction experts. The findings show that the construction industry has a critical role in achieving almost all 17 SDGs. The roles were, however, prevalent in 10 key SDGs, namely: sustainable cities and communities (SDG 11); climate action (SDG 13); clean water and sanitation (SDG 6); responsible consumption and production (SDG 12); industry, innovation and infrastructure (SDG 9); life on land (Biodiversity) (SDG 15); gender equality (SDG 5); good health and well-being (SDG 3); affordable and clean energy (SDG 7); decent work and economic growth (SDG 8). The interviewees agreed to and confirmed the role played by the construction industry in achieving these SDGs to realise the SDGs by 2030. The interview further revealed that the construction industry should engage with construction businesses to align business strategies with the SDGs. The construction industry should collaborate with government agencies, industry peers and policymakers to integrate the SDGs into long-term business strategies and work towards realising the world we want.



The construction industry is a key partner in the global effort to achieve the Sustainable Development Goals by developing sustainable infrastructural projects, especially in developing countries. The SDGs’ achievement will require new investments in sustainable infrastructure globally, especially in the Global South. The construction industry provides employment opportunities for unemployed people in communities where building projects are undertaken to eradicate poverty and improve people’s standard of living. Governments across the globe should use the construction industry as drivers in developing the right policies and regulations. Construction organisations should collaborate with government agencies, industry peers and policymakers to integrate the SDGs into long-term business strategies and work towards realising the world we want. While the construction industry can contribute to the realisation of all the SDGs, this study identifies the top 10 SDGs that the industry can have the maximum impact on in the 2030 sustainable agenda. A key limitation associated with this study is the small sample size that was used to obtain the data. Future studies could be expanded to obtain the views of the wider population to enable better generalisation of the findings.
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Figure 1. The five “P Areas” of the Sustainable Development Goals. 
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Figure 2. The interlinked nature of the SDGs. 
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Figure 3. Flow chart indicating methodology procedure. 
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Table 1. The Sustainable Development Goals (SDGs), targets and indicators.
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	Goals
	Description
	Nr. of Targets
	Nr. of Indicators





	 [image: Sustainability 13 09112 i001]Goal 1
	No poverty: end poverty in all its forms everywhere
	7
	13



	 [image: Sustainability 13 09112 i002]Goal 2
	Zero hunger: end hunger, achieve food security and improved nutrition, and promote sustainable agriculture
	8
	14



	 [image: Sustainability 13 09112 i003]Goal 3
	Good health and well-being: ensure healthy lives and promote well-being for all ages
	13
	28



	 [image: Sustainability 13 09112 i004]Goal 4
	Quality education: ensure inclusive and equitable quality education and promote life-long learning opportunities for all
	10
	12



	 [image: Sustainability 13 09112 i005]Goal 5
	Gender equality: achieve gender equality and empower all women and girls
	9
	14



	 [image: Sustainability 13 09112 i006]Goal 6
	Clean water and sanitation: ensure availability and sustainable management of water and sanitation for all
	8
	11



	 [image: Sustainability 13 09112 i007]Goal 7
	Affordable and clean energy: ensure access to affordable, reliable, sustainable and modern energy for all
	5
	6



	 [image: Sustainability 13 09112 i008]Goal 8
	Decent work and economic growth: promote sustained, inclusive and sustainable economic growth, full and productive employment, and decent work for all
	12
	16



	 [image: Sustainability 13 09112 i009]Goal 9
	Industry, innovation and infrastructure: build resilient infrastructure, promote inclusive and sustainable industrialisation, and foster innovation
	8
	12



	 [image: Sustainability 13 09112 i010]Goal 10
	Reduced inequalities: reduce inequality within and among countries
	10
	14



	 [image: Sustainability 13 09112 i011]Goal 11
	Sustainable cities and communities: make cities and human settlements inclusive, safe, resilient and sustainable
	10
	14



	 [image: Sustainability 13 09112 i012]Goal 12
	Responsible consumption and production: ensure sustainable consumption and production patterns
	11
	13



	 [image: Sustainability 13 09112 i013]Goal 13
	Climate action: take urgent action to combat climate change and its impacts
	5
	8



	 [image: Sustainability 13 09112 i014]Goal 14
	Life below water (oceans): conserve and sustainably use the oceans, seas and marine resources for sustainable development
	10
	10



	 [image: Sustainability 13 09112 i015]Goal 15
	Life on land (biodiversity): protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, halt and reverse land degradation, and halt biodiversity loss
	12
	14



	 [image: Sustainability 13 09112 i016]Goal 16
	Peace, justice and strong institution: promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, accountable and inclusive institutions at all levels
	12
	24



	 [image: Sustainability 13 09112 i017]Goal 17
	Partnership for the goals: strengthen the means of implementation and revitalise the global partnership for sustainable development.
	19
	24



	-
	-
	169
	247 *







* The total number of indicators listed in the global indicator framework of SDG indicators is 247; however, twelve indicators repeat under two or three different targets resulting in 231 unique indicators. Adapted from [1].
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Table 2. A profile of the interviewees.
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Interviewees

	
Job Title

	
Interviewee’s Background

	
Years of Experience




	
Academic

	
Practitioner






	
A

	
Senior Lecturer

	
√

	
-

	
26




	
B

	
Lecturer

	
√

	
-

	
16




	
C

	
Sustainability RD Manager

	
-

	
√

	
10




	
D

	
Senior Lecturer

	
√

	
-

	
15




	
E

	
Professor and Managing Director

	
√

	
-

	
25




	
F

	
Project Director

	
-

	
√

	
30




	
G

	
Researcher

	
√

	
-

	
5




	
H

	
Service Performance Analyst

	
-

	
√

	
6




	
I

	
Lecturer

	
√

	
-

	
7




	
J

	
Project Surveyor

	
-

	
√

	
5




	
K

	
Professor of Construction Project Management

	
√

	
-

	
35




	
L

	
Senior Lecturer

	
√

	
-

	
15




	
M

	
Director

	
-

	
√

	
7




	
N

	
Architectural Technician

	
-

	
√

	
4




	
O

	
Senior Lecturer

	
√

	
-

	
18




	
P

	
Sustainability Director

	
-

	
√

	
12
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Table 3. Summary analysis of all the SDGs.
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Test Value 3.5

	




	
Code

	
Goal Description

	
Mean

	
Std. Deviation

	
Sig. Two-Tailed

	
Ranking






	
SDG 1

	
No poverty

	
2.92

	
1.166

	
0.000

	
13




	
SDG 2

	
Zero hunger

	
2.80

	
1.228

	
0.000

	
17




	
SDG 15

	
Life on land (biodiversity)

	
4.32

	
0.814

	
0.000

	
7




	
SDG 4

	
Quality education

	
3.62

	
0.641

	
0.060

	
11




	
SDG 5

	
Gender equality

	
3.70

	
0.950

	
0.029

	
10




	
SDG 11

	
Sustainable cities and communities

	
4.67

	
0.583

	
0.000

	
1




	
SDG 3

	
Good health and well-being

	
3.79

	
0.817

	
0.000

	
9




	
SDG 9

	
Industry, innovation and infrastructure

	
4.52

	
0.622

	
0.000

	
5




	
SDG 12

	
Responsible consumption and production

	
4.54

	
0.605

	
0.000

	
4




	
SDG 10

	
Reduced inequalities

	
2.90

	
1.018

	
0.000

	
14




	
SDG 7

	
Affordable and clean energy

	
3.84

	
0.606

	
0.000

	
8




	
SDG 6

	
Clean water and sanitation

	
4.55

	
0.635

	
0.000

	
3




	
SDG 13

	
Climate action

	
4.56

	
0.570

	
0.000

	
2




	
SDG 14

	
Life below water

	
2.84

	
0.889

	
0.000

	
15




	
SDG 8

	
Decent work and economic growth

	
4.47

	
0.694

	
0.000

	
6




	
SDG 16

	
Peace, justice and strong institution

	
2.87

	
0.797

	
0.000

	
16




	
SDG 17

	
Partnership for goals

	
3.04

	
0.990

	
0.000

	
12
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Table 4. Summary analysis of the 10 SDGs highly impacted by the construction industry.
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	Test Value 3.5
	
	



	CODE
	Goals
	Mean
	Standard Deviation
	Sig Two-Tailed
	Rank
	Statically Significant



	SDG 15
	Life on land (biodiversity)
	4.32
	0.814
	0.000
	7
	Yes



	SDG 5
	Gender equality
	3.70
	0.950
	0.029
	10
	Yes



	SDG 11
	Sustainable cities and communities
	4.67
	0.583
	0.000
	1
	Yes



	SDG 3
	Good health and well-being
	3.79
	0.817
	0.000
	9
	Yes



	SDG 9
	Industry, innovation and infrastructure
	4.52
	0.622
	0.000
	5
	Yes



	SDG 12
	Responsible consumption and production
	4.54
	0.605
	0.000
	4
	Yes



	SDG 7
	Affordable and clean energy
	3.84
	0.606
	0.000
	8
	Yes



	SDG 6
	Clean water and sanitation
	4.55
	0.635
	0.000
	3
	Yes



	SDG 13
	Climate action
	4.56
	0.570
	0.000
	2
	Yes



	SDG 8
	Decent work and economic growth
	4.47
	0.694
	0.000
	6
	Yes



	Kendall’s W
	-
	-
	-
	-
	-
	0.218



	Chi-Square
	-
	-
	-
	-
	-
	205.865



	Df
	-
	-
	-
	-
	-
	9



	Asymp Sig
	-
	-
	-
	-
	-
	0.000



	
	
	
	
	Test Value 3.5
	
	



	CODE
	Goals
	Mean
	Standard Deviation
	Sig Two-Tailed
	Rank
	Statically Significant



	SDG 15
	Life on land (biodiversity)
	4.32
	0.814
	0.000
	7
	Yes



	SDG 5
	Gender equality
	3.70
	0.950
	0.029
	10
	Yes



	SDG 11
	Sustainable cities and communities
	4.67
	0.583
	0.000
	1
	Yes



	SDG 3
	Good health and well-being
	3.79
	0.817
	0.000
	9
	Yes



	SDG 9
	Industry, innovation and infrastructure
	4.52
	0.622
	0.000
	5
	Yes



	SDG 12
	Responsible consumption and production
	4.54
	0.605
	0.000
	4
	Yes



	SDG 7
	Affordable and clean energy
	3.84
	0.606
	0.000
	8
	Yes



	SDG 6
	Clean water and sanitation
	4.55
	0.635
	0.000
	3
	Yes



	SDG 13
	Climate action
	4.56
	0.570
	0.000
	2
	Yes



	SDG 8
	Decent work and economic growth
	4.47
	0.694
	0.000
	6
	Yes



	Kendall’s W
	-
	-
	-
	-
	-
	0.218



	Chi-Square
	-
	-
	-
	-
	-
	205.865



	Df
	-
	-
	-
	-
	-
	9



	Asymp Sig
	-
	-
	-
	-
	-
	0.000
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