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Abstract:



New information technologies have led to the rapid and effective growth of social networks. The amount of data produced by social networks has increased the value of the big data concept, which is one of the popular current phenomena. The immediate or unpredictable effects of a wide array of economic activities on large masses and the reactions to them can be measured by using social media platforms and big data methods. Thus, it would be extremely beneficial to analyze the harmful environmental and social impacts that are caused by unsustainable business applications. As social networks and big data are popular realms currently, their efficient use would be an important factor in sustainable economic development. Accurate analysis of people’s consumption habits and economic tendencies would provide significant advantages to companies. Moreover, unknown consumption factors that affect the economic preferences of individuals can be discovered and economic efficiency can be increased. This study shows that the numerous solution opportunities that are provided by social networks and big data have become significant tools in dynamic policy creation by companies and states, in solving problems related to women’s rights, the environment, and health.
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1. Introduction


New information technologies have led to the rapid and effective growth of social networks. Initially aimed at establishing communication between individuals or groups, these platforms are currently used by millions of people to express their political views, personal emotional states, or economic preferences. The data produced by these platforms have reached to an unbelievable magnitude. This large amount of data has increased the value of the big data concept, which is one of the popular and rapidly developing phenomena currently. Big data has started presenting new solutions to the challenges in many areas by helping in the development of new methods. One of these areas is sustainable economic development, which contains solutions to various issues in the world. Even though there are multiple definitions of sustainable economic development, the most frequently used definition is as follows: “a development model that meets the requirements of the present without compromising the ability of future generations to meet their requirements” [1]. In other words, it signifies the planning of present and future life and development, such that it will allow for the requirements of future generations to be met by maintaining a balance between human beings and nature without exploiting natural resources until they are exhausted. Hence, sustainable development constitutes an extremely critical issue for a sustainable economy, for the environment and for society, and to provide a livable world that can meet the requirements of future generations. Several policies have been developed to achieve sustainable economic development. Big data, big data analysis tools, and social network analysis, which are products of technology in the 21st century, have acquired new and significant roles as tools for achieving sustainable economic development.



The emergence of big data analysis capabilities has further increased the value of big data that is generated by social networks and has led to the concept of big social networking. The fact that billions of people can instantly share content including sports, economy, politics, and environment is extremely crucial in terms of the comprehensiveness of information. These data groups, which indicate the trends of large groups of people, can be analyzed through big data facilities. The results of this analysis can be used as a new tool to develop effective sustainable investment policies and policies and strategies in areas such as environment, health, and women’s rights. The world economy has been growing since the Industrial Revolution. Its influence on environment and nature became more visible by the end of the 20th century. The inability of the world’s resources to respond to this growth is the reason for the increase in poverty, inequalities, and conflicts. Hence, sustainable development has become critical in this context. It is significant in the economic sense and in terms of social norms to provide a fair and controllable approach, and model to meet the requirements of future generations. Widespread communication in social networks and all of these dimensions with big data analysis tools makes understanding billions of people’s ideas and reactions easier. Thus, it is possible to create policies to meet these requirements, and this will help consumption to be more sustainable. In particular, this study can significantly contribute to sustainable development being discussed in the context of the 2030 sustainable development objectives [2], which the United Nations (UN) has set as global objectives.



Big data is a popular phenomenon aimed at providing alternatives to conventional solutions based on databases and data analysis. In addition to providing data storage and data access, big data aims to perform analysis to produce required solutions, comprehend data, and realize its value. Big data refers to data sets with sizes of the order of terabytes, petabytes, and even exabytes. As these data sets are so large, efficiently storing, managing, and analyzing them is beyond the capabilities of average database software tools [3]. New technologies have resulted in a high-level increase in current data volume and types, and have created unprecedented possibilities for informing and transforming society, and for protecting the environment. States, corporations, researchers, and citizens are attempting to become familiar with the new data world via experiences and innovations. This change is referred to as the data revolution [4]. Prior to the great data revolution, companies could not store all of their archives for long periods of time and effectively manage large data sets. Conventional technologies have limited storage capacities and inflexible management tools, which are considerably expensive. Their lack of scalability, flexibility, and performance has been resolved through new technologies in the context of big data [5].



The effect of social networks on sustainable development has been demonstrated by a few studies. However, the concepts of big data and facilities have not been discussed in these studies.



Willard Terri presented the impact of social networks on managing sustainable development. In general, the discussion included how individuals interested in sustainable development would use social networks, how communities and groups would benefit from social networks during their decision-making processes, and how the capabilities of social networks would be developed in sustainable development processes [6].



Herry and Vollan [7] conducted a study regarding sustainability science literature and discussed social networks. They proved that shortcomings still exist with regard to social networks and sustainability. The conclusions of their study are as follows:

	
Social relationships (and therefore social networks) are important in numerous sustainability issues, such as transfer of knowledge, cooperation and management of shared resources, and the creation of policies aimed at influencing behavior.



	
Concepts of networks emerge in relation to the following three difficulties in sustainability: associating knowledge with action, developing collective action, and encouraging social learning. Practical strategies can be developed to better understand the structure and dynamics of networks and to solve or manage these problems.



	
Networks can be conceptualized as structural limitations that make interactions (such as participating in shared spaces) or social processes (such as cooperating in or coordinating shared activities, sharing resources, or influencing the comprehension or behaviors of network members) possible.








The methods employed to solve various social network analysis issues can be used to handle extremely big social network data to realize the objective of sustainable development. Thus, the purpose of this study is to analyze big social network data using popular big data analysis tools and to demonstrate the effects of data on sustainable development.



The rest of the article is organized as follows: In Section 2, sustainable economic development is described with general dimensions. In the Section 3, general information about social networks is provided. In addition, online social networks, which are the focus of this study, are discussed in detail. The Section 4 discusses big data. Section 5 discusses the potential effects of big social network data on sustainable development. Section 6 presents the conclusions obtained from the study and the direction of future work.




2. Sustainable Economic Development


The concept of sustainable development has been proposed as an alternative to economic process, which began with the Industrial Revolution and continues today, that prevents long-term environmental and social development, and only based on the economic benefit obtained while processing raw materials into finished products. The concept began to be accepted when it was discussed in a number of international meetings, since the 1970s and 1980s. The concept was first introduced by the Limits of Growth report. This report was the first to demonstrate the contradiction between unlimited and uncontrolled growth and the world’s limited resources, and it highlighted the options for society to create a sustainable development process that would be consistent with environmental constraints [8]. The second step that led to the development of the concepts of sustainability and sustainable development was the United Nations Conference on the Human Environment held in Stockholm, United Nations, in June 1972. The concerns about the protection and improvement of the ecological environment inhabited by humans and the transferability of the environment to the next generations were on the agenda. Thus, they constituted a basis for the development of the concepts of sustainability and sustainable development [9]. The concepts of “sustainability of the world system in a balanced manner” and “eco-development”, which were introduced to the agenda by Dennis and Donella Meadows, were included for the first time in an official conceptual framework in the “Our Common Future” report, which was published in 1987 by the World Commission on Environment and Development (also known as the Brundtland Commission) [1]. Thus, all of the international organizations that manage the political and economic processes of the world have begun using the concept of sustainable development. The United Nations Conference on Environment and Development (also known as the Earth Summit), which was held in Rio de Janeiro in June 1992, used the conceptual framework of Brundtland Commission’s report for sustainability and sustainable development. The Earth Summit is significant because an agreement consisting of five points with international consensus on the concepts of sustainability and sustainable development was declared [10]. Since the Rio summit [11], where sustainable development gained international importance, sustainable development has become a significant global phenomenon. Today, the 2030 sustainable development goals [2] constitute the most updated targets of sustainable development. Even though these goals include various topics, they include the following three dimensions that are generally accepted since the world started discussing and using sustainable development [12]:

	
Economical: An economically sustainable system should be able to produce goods and services based on ongoing principles; the economy should manage the government and foreign debts and prevent imbalances between the sectors that would damage agricultural and industrial production.



	
Environmental: An environmentally sustainable system should consume resources that are sufficiently stable so that the base of the resources remains, prevent exploitation of renewable resource systems or environmental investment functions, and use only nonrenewable resources if the resources are renewed through investments. In addition, this process should include the conservation of biodiversity, atmospheric balance, and other ecosystem functions that are not classified as economic resources.



	
Social: A socially sustainable system should ensure an equal distribution of health, education, gender equality, political responsibility, participation, and the sufficient delivery of social services.








These three dimensions are related to each other and constantly affect each other. Hence, the concept of sustainable economic development does not require only economic success. It is necessary to simultaneously consider the “economic”, “social”, and “environmental” components for sustainable development. It was at the United Nations meeting in 2015 that the goals outlined in these dimensions of sustainable development were set as new and updated targets for the world. At the most recent UN Sustainable Development Summit held on 25–27 September 2015, the goals of sustainable development for 2030 were accepted with the signatures of 193 countries [2]. Sustainable development should be evaluated in the context of the following goals, and policies should be produced in the direction of these goals:



2030 Sustainable Development Goals

	
Goal 1. Ending all kinds of poverty, no matter where they are.



	
Goal 2. Ending hunger, providing food safety, developing nutritional resources, and supporting sustainable agriculture.



	
Goal 3. Ensuring a healthy life for all people and prosperity for everybody, at every age.



	
Goal 4. Providing everybody equally quality education and the possibility of life-long education.



	
Goal 5. Providing gender equality in society and strengthening the social status of women and girls.



	
Goal 6. Ensuring the availability and sustainable management of water and sanitation for all.



	
Goal 7. Providing accessible, reliable, sustainable, and modern energy to everyone.



	
Goal 8. Ensuring sustainable and inclusive economic development and ensuring full and productive employment and decent jobs for human dignity.



	
Goal 9. Constructing durable infrastructure and encouraging sustainable and inclusive industrialization and new inventions.



	
Goal 10. Reducing inequalities in and between countries.



	
Goal 11. Making cities and human settlements strong, secure, and sustainable.



	
Goal 12. Providing sustainable consumption and production.



	
Goal 13. Taking emergent steps to address climate change and its impacts.



	
Goal 14. Protecting oceans, seas, and marine resources for sustainable development and using them in a sustainable manner.



	
Goal 15. Preserving and restoring terrestrial ecosystems, ensuring their sustainable use, and addressing desertification.



	
Goal 16. Encouraging peaceful and embracing communities for sustainable development, ensuring access to justice for everyone, and establishing effective, accountable, and embracing institutions at every level.



	
Goal 17. Strengthening the application tools of global partnership for sustainable development and reviving global partnership.









3. Social Networks


Towards the end of the 20th century, approximately between 1997 and 2000, the internet became highly widespread and revolutionized a considerable part of our economic and social life [13]. This change had a significant impact on online social networks. This was because the internet provides important communication means. This communication opportunity created social networks, which are a part of the internet revolution, and made them extremely influential. In a general sense, a social network is a social structure composed of individuals and organizations [14]. Any community or social interaction unit can be defined as a social network in a particular manner. Theoretically, a social network is defined as an (N, R) graph, where N is the node cluster that represents individuals (persons, organizations, countries, etc.) and R is the cluster of edges (or connections) that constitutes relations [15]. In other words, a social network is a social structure that is composed of nodes (generally individuals or institutions) that are connected to each other with one or more than one type of dependency, such as values, visions, ideas, financial change, friendship, kinship, being unloved, conflict, or trade [6]. Figure 1 shows the diagram of a simple social network.


Figure 1. Social network diagram [16].
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In this study, we use online social sites and a new concept of social networks, which have emerged through technology, instead of a definition. These social networks are a type of social media and involve social networking sites. They enable internet users to connect with people and create knowledge [17]. The collective adoption of online social network sites has changed the manner in which people convey and share knowledge, how establishments activate and compete, and how politicians make policy [18]. By virtue of these social networks, it is currently possible to analyze revealing confidential information, such as who would be the new crime focus, observing the spread of any disease, and what are the important political views [15]. Various applications have emerged along with the widespread utilization of social network data. Moreover, online social networks produce a vast amount of text and multimedia content that express a large number of views [18].



Social media analysis refers to the analysis of structural and nonstructural data obtained via various social media channels, and obtaining various results. Social media can be classified as follows: social networks (Facebook, LinkedIn), blogs (BlogSpot, WordPress), microblogs (Twitter, Tumblr), social news (Digg, Reddit), social bookmarks (Delicious, StumbleUpon), media sharing (Instagram, YouTube), Wiki (Wikipedia, Wikihow), question & answer sites (Yahoo! Answers, Ask.com), and comment sites (Yelp, TripAdvisor) [19,20]. Several of these sites either directly or indirectly refer to a social network.



Social networking sites have reached incredible amounts of users. For example, according to Twitter statistics, Twitter has 310 million users and 40% of these users are technical people [21]. In addition, according to 2017 data, YouTube has more than one billion users globally, and it has more viewers than any TV network in the United States of America in the age group of 18–34 years. YouTube is localized in 88 countries, and it is accessible in 76 different languages. Videos are being watched for 1 billion hours per day [22].



Figure 2 shows the number of active users of popular social networks throughout the world, according to a statistics report produced in August 2017. Market leader Facebook became the first social network to exceed 1 billion registered accounts, and it currently has 2.047 billion active users per month. The seventh-ranked photo sharing application, Instagram, has 700 million active accounts per month, and blogging service Tumblr has more than 357 million active blog users.


Figure 2. Number of active users of social network sites (August 2017) [23].
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The figures stated in above graph are important as they show the dimensions of social networks established by social network platforms worldwide. The number of individuals interacting via these platforms is extremely high, and this number is increasing daily.




4. What Is Big Data?


Data collection and benefiting from this data has been one of the important fields throughout the history of humanity. In the beginning, the scarcity of data relatively facilitated obtaining knowledge from data. The slow data collection process underwent a significant change in the 21st century, owing to the digital revolution, and almost had a revolution within itself. Computers have allowed for data production in extremely short periods and for the storage of large amounts of data. Such data would normally be produced in tens of years. The size of collected data considerably increased again in the 21st century as a result of technological development. This initiated the big data era referred to as the petabyte era.



The concept of big data was first introduced by Francis X. Diabold in 2000 [24]. Subsequently, the developments in the internet made big data extremely important. The rapid development of sensors, wireless communication and network communication technology, cloud data processing, and smart mobile devices and the affordability of these devices enabled them to become more widespread. Thus, a large amount of data is accumulated almost in all fields of our lives. Moreover, data volume rapidly continues to increase via more complex structures and forms [3,25]. Large amounts of data are being produced by all devices that can connect to a network, such as social networks, financial markets, and connections with web servers, smart phones, tablets, credit cards, trains, and planes. While 100 GB of data were generated per day in 1992, this increased to 100 GB per hour in 1997 and 28.875 GB per second in 2013. It is presumed that this amount will increase to 50.000 GB per second in 2018 [26].



In parallel with the increasing amount of data, establishments all around the world began recognizing that the skills required to analyze and use big and complex datasets would be the most important source of competitive advantage in the 21st century. Big data has the potential of offering a better customer experience, increasing internal productivity, and consequently, improving the profitability and competitive advantage of establishments in all industries. Organizations can use big data to become smarter and more innovative through methods that were not possible prior to the “zettabyte era” [27].



According to data obtained from IBM, more than 50% of the population of the US owns smartphones, and the total number is expected to be 10 billion in 2020. Two hundred and ninety four billion emails are sent per day, and more than 1 billion searches are performed on Google every day. The size of the data produced by users on Facebook is more than 30 petabytes per day. There are more than 230 million tweets per day on Twitter. However, only 23% organizations use big data strategies [28].



According to another study, the amount of data produced in 2020 will be exactly 44 times of the amount that was produced in 2009 [29]. Every hour, the operations of Wal-Mart customers provide approximately 2.5 petabytes of data to the company, and Wal-Mart is mentioned in social networks approximately 300,000 times per week [30].



Owing to the interesting information obtained from big data, numerous actors in different countries have initiated important projects. The USA was one of the first leading countries to realize the benefits of big data. In March 2012, the Obama administration commenced big data research and development, with a budget of 200 million dollars [31]. In Japan, big data development became an important element of the technological strategy in July 2012 [32]. Furthermore, the United Nations published a paper titled “Big Data for Development: Challenges and Opportunities”. This paper aims at outlining the main concerns regarding big data and improving the discussion on how big data would serve international development [33].



4.1. Big Data and 4V’s


Big data was initially explained by 3V’s, i.e., volume, velocity, and variety. Subsequently, the “value” dimension was added to the concept of big data. Thus, big data is currently explained by 4V’s. Figure 3 shows the volume, velocity, variety, and value dimensions. These dimensions are discussed below.


Figure 3. Big data and 4V’s.



[image: Sustainability 09 02027 g003]






4.1.1. Volume


Volume refers to the data collected and/or produced by an organization or individual. Big data requires the processing of social network data, clicks on a web page, web traffic, and the high-volume and low-intensity data obtained by sensors that capture the data at the speed of light, the value of which is unknown [34]. While the current threshold for big data is 1 terabyte, the minimum size that would be qualified as big data can be defined as a function of technological development. One terabyte of data refers to an area where approximately 16 million Facebook pictures can be stored, and this refers to the data that would fit into 1500 CDs or 220 DVDs [35].




4.1.2. Velocity


Data are obtained at a certain velocity. High-velocity data typically flow in memory instead of being saved to a disk. The Internet of Things applications consist of health and security sub-applications that require real-time evaluation and processing. In addition, other smart products that can access the internet are managed in real time or close to real time. For example, e-commerce consumer applications merge the locations of mobile devices with consumer preferences and aim at providing offers when required. Operationally, mobile application experiences have broad user masses, increasing network traffic, and instant response expectation [34]. For example, Wal-Mart (an international discount retail chain) produces more than 2.5 petabytes of data per hour via the transactions of its customers. YouTube is a good example that shows the velocity of big data [5].




4.1.3. Variety


Variety refers to new unstructured data types. Unstructured or semi-structured data types, such as text, voice, and video necessitate additional processing to obtain meaning and supportive metadata. If unstructured data are comprehended once, they satisfy most of the requirements of structural data, such as summarization, ancestry, controllability, and confidentiality. The data obtained from a known source become more complex when altered without prior notification. Frequent or real-time schema changes create a huge burden for processing and analytical environments [34]. Big data is composed of more than one form of various sources (e.g., videos, documents, comments, and journals). Big data sets are composed of public or private, local or distant, shared or confidential, completed or missing, and structured or unstructured data [5].




4.1.4. Value


Data have value; however, this value must be discovered. Several research techniques are used to obtain value from data. Technological developments have led to an incremental decrease in data storage and computing expenses, and thus provided abundant data related to statistical sampling and other techniques to derive meaning. However, finding value requires new discovery processes that involve smart analysts, users from the business world, and administrators. The real big data challenge implies asking the right questions, recognizing patterns, making conscious assumptions, and predicting behaviors [34].





4.2. Big Data Analysis Tools


Big data comprises large amounts of multidimensional unstructured, semistructured, and structured data. Big data has become a production factor, and this amount of data cannot be processed using classic methods anymore. The most popular technology used to analyze and process big data today is Hadoop [36], an open source software. The biggest advantages of Hadoop are its ability to process big data rapidly and the fact that it is free. Many distributors, such as Cloudera [37] and Hortonworks [38] provide big data platform services by using the Hadoop framework. These distributors provide a simplified Hadoop experience to users by combining various Hadoop components together.



The Hadoop project contains many separate subprojects. Big data can be processed easily under these different projects, and various conclusions can be drawn.



The Hadoop project involves the following main modules:

	
Hadoop Common: Common tools that support other Hadoop modules [36].



	
Hadoop Distributed File System (HDFS): A distributed file system providing high-efficiency access to application data [36,39].



	
Hadoop YARN: A framework for business planning and cluster source management [36].



	
Hadoop MapReduce: A YARN-based parallel processing and programming model used for processing big data sets and producing information from them [36,40].








Other Hadoop projects:

	
Ambari: A web-based tool containing support for Hadoop HDFS, Hadoop MapReduce, Hive, HCatalog, HBase, ZooKeeper, Oozie, Pig, and Sqoop projects and for enabling one to monitor and manage Apache Hadoop clusters. Ambari also provides a dashboard to monitor heat maps and applications like MapReduce, Pig, and Hive and to display the cluster efficiency [36].



	
Avro: A data serialization system [36].



	
Cassandra: A distributed, open source, unrelated, column-oriented database that was developed by Facebook to store a vast amount of structured data [41].



	
Chukwa: A data collection system used for managing big distributed systems [36].



	
HBase: A scalable and distributed database supporting structural data storage for big tables. Google’s BigTable is an important Apache-Hadoop-based project that was developed recently and modelled using HBase. Hbase adds a fault-tolerant scalable database that is installed and distributed on an HDFS file system and that has random real-time read/write access [36,42].



	
Hive: A data warehouse built on Hadoop that enables summarizing, querying, and analyzing big data clusters stored in Hadoop files. It is not designed to offer real-time queries; however, it may support text files and queue files [43].



	
Mahout: A scalable machine learning and data mining library. Mahout currently focuses on algorithms for clustering, classification, data mining (frequent item set), and evolutionary programming [36,44].



	
Pig: Provides a high-level parallel mechanism to execute MapReduce works on Hadoop clusters. It uses a command file language called Pig Latin; the data streaming language is collaterally directed to data processing [43].



	
Spark: A fast and general calculation engine for Hadoop data. It provides a simple and effective programming model that supports a wide range of applications such as Spark, ETL, machine learning, stream processing, and graph calculation [36].



	
TEZ: A generalized data stream programming framework installed on Hadoop YARN that provides a powerful and flexible engine to execute the directed acyclic gap (DAG) of tasks to process data for collective and interactive usage [36,45].



	
ZooKeeper: Provides a high-performance coordination service for distributed applications [36].








Figure 4 [34] shows general details about the information management platforms.


Figure 4. Big data and consolidated information management [34].
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Big data comprises unstructured, semistructured, and structured data. Big data mainly consists of unstructured data of types such as text, image, video, and audio. Semistructured data are produced by machines. Structured data mainly include transaction data.



As shown in Figure 4, when various types of data are obtained from many sources, they can be directly (in real time) written to memory processes or to disk as messages, files, or database processes. After obtaining the data, more than one option is available to keep them. They can be written to a file system or to distributed cluster systems, such as traditional RDBMS, NoSQL, and HDFS. The basic techniques used to rapidly evaluate unstructured data include Running Map Reduce (Hadoop) and Memory Map Reduce (Spark). Additional evaluation options are available for real-time data streams. The integration layer in the middle is (while being organized) comprehensive and provides an open import, data store, data warehouse, and analytical architecture. The data can be analyzed using various tools. The business intelligence layer (under decision) contains interactive, real-time, and data modelling tools. These tools can leave a vast amount of data in their place and query, report, and model data. Along with traditional components, such as reports, dashboards, warnings, and queries, these tools also include advanced analytics, statistical analysis of a database or reservoir, and advanced visualization [34].



Big data management tools and analysis methods are greatly important today because they enable the analysis of data that is otherwise impossible to handle owing to its various dimensions. These tools and methods can be used to obtain new results from such data.





5. Big Social Network Data and Sustainable Development


Sustainable development has emerged as an important issue worldwide with industrialization and technological developments. Therefore, it is imperative to discuss this concept from different viewpoints and to develop it in parallel with new technological developments. One of the most important new technological developments was the widespread use of the internet at the turn of the century. Later, online social networks were developed; these can greatly influence sustainable development and are also responsible for producing big data, which is an important economic parameter. This study focuses on the large amounts of data (i.e., big data) produced on social networks, how new technological resources can be used to gauge the vast majority’s opinions, and how this would affect sustainable development. Big data can provide very valuable information once it is analyzed. In fact, in 2012, attendees of the World Economic Forum held in Davos, Switzerland, declared big data to be a strategic economic resource, which is as important as money and gold [25,46].



In the most recent report prepared by the Independent Expert Advisory Group (IEAG) [4] under the UN Secretary General, the data revolution for sustainable development was defined as producing more detailed and high-quality information to encourage and monitor sustainable development by combining the data that was obtained from new technologies with traditional data. It clearly reemphasized the importance of big data by declaring that access to data should be improved to produce better policies and decisions to obtain better results for humans and our planet and to provide more participation, accountability, and transparency.



5.1. Effect of Big Social Network Data on Developmental Goals


The concept of big social data is very important because it affords possibilities, such as involving billions of people worldwide, providing a communication network between them, rapidly revealing real-time solutions by evaluating immediate data streams with big data analysis tools, and making suggestions and predictions by using these results to determine sustainable development policies, generate new policies, and dynamically shape them when needed. Big social network data may play an important role in generating a clearer and more up-to-date picture of the world, planning required policies and programs together, monitoring and assessing these programs, and evaluating the processes of sharing resources that could affect people’s lives and influence political decision-making [4]. Social networks are quite important in many sustainability issues, such as information transfer, cooperation on management of shared resources, and the formulation of policies aimed at influencing various behaviors [7].



Many social network analysis methods can be used for this purpose. These methods, although still very new, are already very popular. Methods used for network analyses, such as anomaly detection [47], discrimination discovery [48], opinion leaders detection [49], event detection [50], role mining [51], rumor propagation detection system [52], conflict detection [53], and topic detection [54], can also greatly contribute in the field of sustainable development.



5.1.1. Helping Companies Invest in Accordance with Sustainable Development Policies


Big social networking data can contribute to the promotion of investments because they may enable companies to invest or encourage investing in accordance with sustainable economic objectives by using social network analysis facilities. In addition, these data may contribute to the prevention or rehabilitation of investments that are unsuitable for this objective. This means that investments that can permanently damage natural resources can be prevented; therefore, this will influence the efficient use of economic resources and the sustainability of existing investments. Nowadays, large numbers of people can directly influence companies and their image and investments through social media. In other words, social media has become a preferred and inexpensive marketing tool that encourages communication among companies and consumers, thus liberating communication to a hitherto unseen extent. Customers have made social media a marketing tool by expressing their views about the community and their reactions. Social media has become a channel that allows for companies to address its customer’s concerns and questions and to interact with its customers. When it is used effectively, it can contribute to brand building [55]. Brand building on social media may be oriented toward sustainable development. Therefore, companies can enjoy great opportunities for customer interaction when formulating sustainable policies.



Today, communicating with customers via social media has become an integral part of functions, such as marketing, public relations, and customer services [56]. Companies consider social sharing networks as the perfect tool for spreading marketing information, attracting new customers, or merely obtaining valuable feedback from dissatisfied customers [57].



Technological developments in big data infrastructures, analytics, and services have allowed for companies to transform themselves into data-driven entities. Owing to its great potential, big data has been portrayed as a factor that has changed the rules of the game, and therefore, companies have improved their capacity to use big data to compete in the market [58]. All social networking and big data facilities help companies to be updated in terms of sustainable policies and to generate dynamic economic policies.



Similarly, states, related institutions, and nongovernmental organizations that are striving to produce sustainable development policies can also contribute to the formulation of policies and sustainable investments by using big social network data and analysis opportunities. Big data analysis allows for large quantities of data to be analyzed both retrospectively and instantly, and to reveal undiscovered information and even unknown parameters. For example, thousands of tweets from various accounts over a certain period can be analyzed rather than 50,000 tweets on a topic per day. In addition, big social network analysis is related to many different social network challenges that are unique to them. For example, the rumor propagation detection system [52] usually addresses the problem of finding an expansion of false information in social networks. As the number of social media tools increases, the amount of information and its spread is increasing, and therefore, information is increasingly exposed to modification and deterioration [59]. It is possible to quickly find information that supports investments that are unsuitable for sustainable development policies or that aim to produce such policies. After defining wrong policies, we can produce campaigns and policies against them. This approach may provide serious opportunities for the adoption of sustainable development policies by society.



Many companies actively use social network platforms. Figure 5 shows the importance of and usage ratio of these platforms by marketers.


Figure 5. January 2017, usage ratio of social platforms by marketers worldwide.
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The statistical graph in Figure 5 presents worldwide data about social media platforms used by marketers as of January 2017.



As of January 2017, 94%, 56%, and 30% of respondents stated that Facebook, LinkedIn, and Pinterest, respectively, were the most important social platform for their establishments [60]. These data show the importance and comprehensiveness of the social platforms and the big data they produce as they enable establishments to rapidly reach more than 2 billion people.



The fact that companies and large numbers of people can reach each other through social networks may lead to the use of more efficient technologies that are suitable for sustainable development in many sectors. When considering the investment size and economic share of the private sector worldwide, private companies clearly have significant influence. For example, the construction sector is on its way to becoming the world’s largest energy consumer; it uses 40% of global energy and causes one-third of global greenhouse gas emissions. Thus, campaigns that encourage a sustainable construction industry can be created through social networks, because energy efficiency has increasingly become one of the biggest concerns for a sustainable society [3]. The impact of social networks is huge and can lead the sector in this direction.



For example, Yazdanifard and Yee studied the effects of social network sites on the hospitality and tourism industries. They found that the establishment of a broad communication network through social networks is an important way to rapidly spread knowledge worldwide and to build a brand image. It also becomes easier to reach potential customers who are members of social networks. Finally, they stated that social networks enable people to express their views on companies. All of the above factors affect the hospitality and tourism sectors, making social networks an appropriate tool. Social networks can help make industries, such as tourism, more productive [17], as well as more efficient in terms of sustainable development.



The effective use of social network data would increase productivity in many sectors and contribute to sustainable development. This can have a great impact on economic productivity. This means that the effective use of big social network data might affect and support developmental goals 7–10 specified in the sustainable goals for 2030.




5.1.2. Helping States Formulate Sustainable Policies


Social networks and big data have led to the addition of digital data to the paradigm of the state organization. Big social network data have led to a great revolution and currently have great potential for state structures, which remain awkward, slow to react, and slow in formulating real-time policies that can meet society’s needs to renew itself and stay up-to-date. Policy-making is now being actualized in an ever-prospering environment that brings new promises and creates difficulties for policy-makers. Social network data offers the chance to make and implement policies by considering the needs, preferences, and real public service experiences of citizens, and to be citizen-oriented. When citizens express their political views on social network sites like Twitter and Facebook, by rating the service they receive at state institutions or by debating issues on the sites of various social institutions and NGOs, they generate a series of data that state institutions can use to better themselves. Policy-makers can access a wide range of information about citizens’ actual behaviors when they interact with government institutions or undertake a number of citizenship commitments, such as signing a petition [61].



These data obtained from social media or via administrative operations also provide new data that can enable government institutions to monitor and improve their own performances by way of daily usage data of their electronic existence or recorded internal transactions. Governments can learn what people say about the government; understand which policies, services, or contractors are subject to negative views and complaints; identify unsuccessful institutions such as schools, hospitals, or contractors; and, use social media data to make automatic improvements. They can obtain such data by using the data on their own sites or that on social networks. They can find out what people worry about or what people are searching for through Google Search APIs that save most users’ search terms [62].



These new opportunities that have emerged with technological developments can transform the relationship between the state and the society into a new paradigm. In light of this transformation, if big social network data and analysis opportunities are used for achieving sustainable development objectives, they may lead states to the creation of economically sustainable policies, more equitable education policies, gender equality in government institutions, new policies for protecting the ecosystem, etc. This role of big social networks has begun to be discussed in international institutions, such as the UN. In turn, this has led to the production of related policies. For example, on 23 September 2016, Twitter and the UN Global Pulse announced a partnership that would provide access to Twitter data tools to support the efforts of the UN to reach the Sustainable Development Goals that were adopted by world leaders last year. Robert Kirkpatrick, the Director of UN Global Pulse, said that “The Sustainable Development Goals are first and foremost about people, and Twitter’s unique data stream can help us truly take a real-time pulse on priorities and concerns—particularly in regions where social media use is common—to strengthen decision-making. Strong public-private partnerships like this show the vast potential of big data to serve the public good” [63].



Public institutions can partner with social networks and exploit their capabilities to become more effective and to create more sustainable policies in any field in which government institutions are active. These dynamic policies signify a direct positive contribution to many sustainable development objectives that governments are influencing. These emerging new opportunities carry great hope in terms of government policies.




5.1.3. Contributing to the Protection of Women’s Rights


One of the objectives of sustainable development is to strengthen the role of women and girls in social life by ensuring gender equality. This objective includes goals, such as ensuring equal right to education, access to health services, and a safe work environment [64]. Big social network data and its analysis can contribute greatly toward achieving this objective. Current and past communications about women can be collected from social media platforms to help create an image of women’s social and economic situation, education and working conditions, and harassment. This information can help in achieving social equality by offering valuable benefits to many institutions that work to strengthen the position of women in society.



For example, the ILO (International Labour Organization) used social media as a tool to monitor workplace discrimination faced by women in the Asia-Pacific region, where gender-based discrimination remains widespread. Female labor participation in this region has increased greatly over the last two decades. This increase has brought along not only sexual and ethnic discrimination, but also sexual harassment. For example, Indonesian women have limited access to employment, face a 35% wage difference, and enjoy unequal employment and education possibilities, as well as professional responsibilities. In the last decade, women’s labor participation rate was 50–53%, whereas that of men was 80–83% [65].



Big data provides new and important opportunities to extract real-time information from community behaviors. In Indonesia, social media data mining, especially of tweets, is a good alternative to expensive traditional data collection methods in long-term studies for obtaining new information about workplace discrimination. Together with the Indonesian Government and the ILO, the UN Global Pulse Laboratory in Jakarta tested whether social media supervision would provide indications regarding real-time workplace discrimination against women. They analyzed tweets in the Bahasa language between 2010 and 2013 and found tens of thousands of tweets about work permits, job suitability, workload of working women, and employment discrimination [65].



Because women fear highlighting the injustices at workplaces or institutions where they are working, they may use social media platforms instead, making these platforms the place where accurate information is available. Such projects can provide governments with accurate information on women’s working conditions, as well as gender equality.




5.1.4. Contributing to Sustainable Environment Policies


Sustainable environment policies are one of the main elements of sustainable development. It is necessary to leave a healthy environment to live in for future generations. It is very important for environmental policies to be implemented and adopted by the community today as healthy environmental conditions are gradually disappearing. In particular, global warming and climate change are alarming for human life. Big social network platforms have a key role in the implementation and expansion of these policies, and to measure the community’s reaction to them in terms of the number of people reached.



For example, the Asia-Pacific region is one of the most important areas from the viewpoint of climate change. Even though climate change is not a regional priority, to deal with it in regions where it has greater effect, the awareness of people in these regions should be increased. However, sufficient data cannot be obtained using traditional data collection tools to increase the awareness and participation of people to solve the problem of climate change. Global Pulse and the Secretary General’s Climate Change Support Team created a tool to monitor real-time social media interactions before and after the 2014 Climate Summit. Daily tweets on climate change and related issues in English, French, and Spanish were examined. These tweets helped to measure the pulse of the community and to produce new policies [66].



Nwagbara’s work considered the position of the Niger Delta, which has strategic importance in the socioeconomic and political development of Nigeria in the supply of global energy. He stated that environmental sustainability in this region should be urgently monitored, social media tools should be used effectively for this purpose, and sufficient efforts should be made in the struggle against climate change for a more sustainable future. This study mentions criticisms against sustainability commitments by the shareholders of multinational companies in shaping corporate social responsibility (CSR) policies and lays the emphasis on the role of communication in the formation of immaterial assets, such as corporate reputations. Owing to corporate pressures along with climate change and the pressure of social media technology, this article suggests that communication on social media should be used to advance the CSR obligations of multinational companies toward a more sustainable future in the Niger Delta in Nigeria [67].




5.1.5. Contributing toward Sustainable Development Goals in Healthcare


Another goal of sustainable economic development is to ensure that people live a healthy life and that people of all ages prosper [68]. In 1992, the World Health Organization defined development as “the process to improve the quality of life for humans”; furthermore, attainable standard of health was defined as “one of the fundamental rights of every human being without distinction of race, religion, political belief, economic or social condition” [69,70]. The 2030 targets for sustainable development objectives include, reducing child mortality, protecting maternal health, and combating diseases such as malaria, tuberculosis, polio, and HIV/AIDS. In this context, big social networking platforms allow for people to access platforms on health without making any distinction on economic or social condition. Thus, big social data may contribute toward achieving sustainable development objectives in health and other areas. Because people share their experiences about health problems through social networks, these networks can play a significant role in informing the masses. In addition, by increasing awareness about protective health measures, which is an important factor in the prevention of diseases, the possibility of infection may be reduced. The analysis of social media communications about diseases, such as malaria, tuberculosis, polio, and HIV/AIDS, may help to take effective decisions regarding sustainable objectives. In addition, it is conduct a social-media-based campaign against these diseases. These measures will contribute greatly to the health policies stated in the sustainable development objectives.



Google used big data analysis to measure the spread of flu and claimed that current public services could warn people about flu epidemics two weeks in advance. They detected a direct proportion between the searches that were made on relevant search engines by millions of people, and the occurrence of illness. If the public and the authorities can be warned in advance, it would provide a great advantage in preventing the potential increase of flu incidents [71]. In today’s highly connected world, social media provides a data point on people searching about a flu epidemic by monitoring how people search about symptoms. In fact, social media, mobile phones, and other means of communication have provided a portal for providing information to the public by opening a two-way road in healthcare investigations and also enabled people to express their concerns, locations, and physical movements [72]. A study conducted by ICF Macro consulting company on behalf of the Toxic Substances and Illnesses Organization Agency in China regarding two environmental health issues, perchlorates found in baby food and mold on dry walls, determined that the obtained results matched blogs, Facebook posts, and published official reports on the same topics [73]. In another study, Twitter data were used to try to detect flu trends in real time. Early diagnosis is very important to fight against epidemics. The traditional approach used by the Centers for Disease Control and Prevention (CDC) involves collecting influenza-like illnesses’ (ILI) activity data from medical practices. This introduces a delay of 1–2 weeks between a patient’s diagnosis and the entry of this information into reports. In this study, a framework to monitor the flu epidemic and make relevant guesses is recommended by examining tweets under the name of Social Network Enabled Flu Trends (SNEFT). The comparisons showed that tweets and illness ratios in the reports agreed with each other [74].



If early disease detection is possible using social network analysis, early protective measures can be taken to save the millions of dollars that are otherwise spent on these diseases, and these resources can instead be spent on improving human health. In addition, policies that are consistent with sustainable development goals can be organized by analyzing big social network data.






6. Conclusions


In this study, by discussing the concept of social networks and big data together, the contribution of new data analysis opportunities that have emerged with recent technological developments to the 2030 sustainable development objectives is discussed. Unlike previous studies, in addition to the topics of sustainable development and social networks, the issue of big data, which has become significant today, is also discussed. The concept of big social data is evaluated as a parameter that may influence sustainable development. The prominence of big social networking data in sustainable development is revealed by explaining companies’ investment policies and the dynamism of state policies through examples such as women’s rights, sustainable environment, and health.



Moreover, it is proved that the use of solutions that have been used for resolving various social network analysis problems for achieving sustainable development objectives and handling big social data will contribute directly or indirectly to every sustainable development objective. It is now essential to analyze social network platforms using big data analysis tools to obtain effective results. However, few studies and analyses have focused on big social network data for sustainable development objectives. In the future, many disciplines have to analyze social network data using big data tools to better understand the discipline and make correct predictions in a given field. Such analyses can also provide real-time results that measure the community’s pulse as never before. This advantage of big social networks will be a significant factor in the establishment of a sustainable world economy.
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