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Abstract

:

Global environmental governance (GEG) is one of the world’s major attempts to address climate change issues through mitigation and adaptation strategies. Despite a significant improvement in GEG’s structural, human, and financial capital, the global commons are decaying at an unprecedented pace. Among the global commons, land has the largest share in GEG. Land use change, which is rooted in increasing populations and urbanization, has a significant role in greenhouse gas (GHG) emissions. As a response, land governance and, consequently, good land governance, have arisen as normative concepts emerging from a series of success factors (notably economic development, environmental conservation, and social justice) to achieve greater sustainability. However, global land governance has shown little success in helping GEG due to the lack of intellectual and flexible thinking over governing the land sector. Consequently, reforming land governance “in a smart way” is one of the most critical actions that could contribute to achieving GEG goals. Hence, we propose a smart land governance (SLG) system that will be well addressed, understood, and modeled in a systemic and dynamic way. A smart system may be smart enough to adapt to different contexts and intellectual responses in a timely fashion. Accordingly, SLG is able to promote shared growth and solve many land sector problems by considering all principles of good land governance. Therefore, in order to enhance adaptive land governance systems, efficient land administration and management are required. This study’s outcomes will raise the comprehension of the problems of land management, providing an excellent framework to help land planners and policy-makers, as well as the development of strategic principles with respect to the principal multidimensional components of SLG.
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1. Introduction


One of the major attempts to mitigate and adapt to human-induced climate change has recently focused on global environmental governance (GEG) [1,2,3,4]. Governance is a cross-cutting practice that addresses all conventional systems of land management [5], which are important to accomplish political and social goals and to achieve sustainable growth [6]. GEG involves policy instruments [7,8], financing mechanisms [9], rules [10], protocols, and guidelines that govern global processes for sustainable development [11,12]. GEG is a set of institutions, policy tools, funding mechanisms, laws, manners, and norms that govern the preservation processes of the environment at the global level [13]. In the early 1970s, environmental concerns entered the international agenda, and global environmental policy has evolved rapidly since then. Today, the environmental governance system reveals both successes and failures in addressing these concerns across the succeeding five decades [14].



Although GEG has grown in size and scope towards achieving its broader objectives of genuinely enhancing global sustainable growth, it has not been entirely effective. There are six broad factors restricting its effectiveness: (a) the proliferation and breakdown of multilateral environmental agreements; (b) a lack of regional cooperation; (c) a lack of regulation, compliance, and feasibility of GEGs; (d) the wasteful utilization of resources; (e) developments beyond the range of GEG; and (f) non-state players in a system that depends on the state [15,16,17].



In 1972, the first World Environment Conference was held in Stockholm, beginning a debate that has spanned five decades and initiating the ratification of a series of international environmental agreements. The Stockholm Conference established the United Nations (UN) Environment Program [18]. After twenty years, when the Earth Summit was convened in Rio de Janeiro, conventions on desertification, climate change, and biodiversity were introduced, and another UN political organization, the Sustainable Development Commission, was established. Small, low-budget administrations to tackle specific aspects of sustainable development were created in various locations, with several agreements concluded at meetings in different parts of the world [19]. Sustainable development was identified by the World Trade Organization and the World Bank as their main goal, while environmental concerns, including sustainable development, are perceived to be growing in international and regional institutions [20]. Numerous funding sources for international environmental measures are currently available, including the operating budgets of various organizations and specific funding mechanisms established as part of particular or general treaties [21]. The Global Environment Facility (GEF), a multi-lateral trust fund established in 1991, for example, has financed USD 4.8 billion in projects and USD 15.6 billion in joint financing [22].



Despite the substantial increase in institutional, human, and financial capital for GEG, the Earth’s commons have continued to decay [17,23,24,25,26]. Among these commons, land has the largest share to contribute to GEG since land use change accounts for 35% of greenhouse gas emissions [27]. The per capita volume of arable land has steadily decreased, halving from 0.45 ha to 0.25 ha over the past 50 years [28]. Such a global decline in per capita arable land is rooted in the increasing growth of populations and urbanization [29,30,31], which has caused substantial land use changes due to the growing need for housing, industry, and services [32]. This raises issues of governance worldwide.



Land governance is the procedure of specifying, documenting, and sharing data about ownership, value, and land uses when enforcing policies of management. The sound sustainable management of land is essential for development in all sectors [33,34,35,36]. Climate change [37], food security [38], energy scarcity [39], urban growth [40], environmental degradation [41], and natural disasters [42] are all related to land governance and management [43,44,45]. Governments must seek to protect land, especially agricultural land, to meet the food needs of future generations [46].



The growing scarcity of land and landlessness in poor countries presents a serious threat to food security [47,48]. Formal and informal institutional arrangements of land are the most influential factors that affect land use change and food security [49,50]. As a result, the role of land policy is fundamental to developing a better understanding of food security [51], the administration of land [51,52], poverty reduction [53], economic growth [54], and environmental sustainability [55,56,57]. The key challenges to be addressed include the non-implementation of agreements on the implementation and effectiveness of existing GEG, and sustainable development legislation. However, there are two distinguishing features of land administration: strong reliance on soft law and a rich history of civil community cooperation [58]. Accordingly, the need for action to deal with land tenure challenges should be seen as an opportunity by land beneficiaries (e.g., owners and/or tenants) to benefit from land tenure security, greater production, and improved food security [59,60]. This implies that land tenure security must be taken seriously [61]. The status of groups or individuals is related to property, which can be occupied and used under various conditions, including independent, rental, conditional, collective, and common conditions. Land security is considered part of property rights: the right to remain on land via ownership tenure, to use rights or occupations without title, and to use the land in a way that individuals or groups value, as long as it does not harm others [62]. The security of access to land helps stakeholders to establish rights of ownership and/or the use of land. This can help to establish a link between stakeholders and governments. The security of access to land can render land tenure more secure and permanent, which is important for agricultural development [63]. Terms such as “land governance” or “farm sector governance” and subsequently “effective (efficient) farm governance” have developed as foundational pillars that have a crucial role in attaining sustainable development [64,65]. However, global land governance (e.g., the rules governing land use, the certification of agricultural lands, and also food security [66]) has had little success in helping GEG due to the lack of intellectual and flexible thinking over governing the land sector [67,68]. Nonetheless, most land governance initiatives have concentrated primarily on one of the principles (including the rule of law for land management) of good (efficient) land governance, while not necessarily addressing all the human, technical, and institutional preconditions required to ensure inclusive governance [64,69,70].



GEG is a qualitative concept that is difficult to operationalize. Its desirable characteristics are as follows (adapted from FAO [71]): (1) sustainable and locally sensitive; (2) legal and reasonable; (3) efficient, productive, and competent; (4) open, responsible, and predictable; (5) providing protection and stability; and (6) committed to honesty [72,73]. The official SLG definition relating to land access and land use decisions is how these decisions are implemented and enforced and how competing interests are managed on the land. However, it is important to keep in mind that land governance is inherently connected to authority and the economic policies pertaining to land. In most areas, the more powerful (and richer) individuals are able to acquire stronger forms of tenure, whereas the most vulnerable and disadvantaged groups typically have weaker, more unpredictable tenure conditions [74]. According to Otsuki et al. [75], although we envision “a world with no one left behind”, as outlined in the UN’s Sustainable Development Goals, more than one billion people are still living in slums and informal settlements. While these people are trying to survive, they also have to deal, on a daily basis, with the fear of being evicted or resettled elsewhere. We urgently need a people-centered SLG approach as a central component of sustainable development. Reforming land governance “in a smart way” is one of the critical actions to contribute to achieving GEG goals. These goals include (1) improving leadership, (2) knowledge production, (3) cohesion and coordination, (4) improving environmental conditions, and (5) ultimately achieving sustainable development [76]. A smart and capable GEG needs new methods of planning policy. First, the problems of the environment are transnational in nature, and their impacts extend across spatial boundaries [77]. Second, because of the complex issues related to the environment, there are different views and interpretations regarding environmental understanding [78]. Third, human problems related to the environment are entwined with land use change in the world [79]. These challenges have sparked scholarly debates and have led to calls for the democratization of international management of the environment. Nevertheless, the complexity of environmental concerns has led hypotheses and practical studies to focus on various areas or characteristics of specific obstacles, such as the growing population, urbanization, and land use change, and there is no integration between the discussions [80,81]. Therefore, people and stakeholders should have a functional position in the generation or assessment of scientific knowledge [82]. Hence, our starting point is the theory of smart land governance as a conceptual framework emphasizing that various system components can have various intelligent operations and, thus, should be evaluated at the system level.



The main novelty of this study is the introduction of an innovative framework to develop an analysis of “smart land governance” (SLG). Thus far, many studies have focused more on smart land management, and attention to SLG has been very limited. This situation is useful for understanding the problem of land governance, as it directly corresponds to different stages in SLG, and its implementation. It helps to understand strategic principles with respect to the core multidimensional components of SLG. Therefore, it is intelligent enough to adapt to different situations and timely responses. In this study, the land governance system will be outlined and “modeled” in a systemic and dynamic way.



Developing a Conceptual Framework


Land administration addresses policy decisions on land use, implements appropriate legislation, and organizes decision-making with citizens and official bodies across various institutional layers [83,84]. This administration is part of the state, an institution that has the responsibility to make the essential decisions in a geopolitical system determined by law. Governance is the way in which rules, norms, and actions are structured, sustained, regulated, and made accountable [85]; it encompasses all processes, including government, market, network, family, tribe, organization, formal or informal territory, laws, norms, and power or language [86]. Successful land governance enables the creation and implementation of regulations, laws, and processes that play a part in land resource management [84,87,88,89,90]. Governance includes the system by which an organization is established and functions, as well as the mechanisms by which it and its individuals are made accountable [91].



In short, environmental protection is not possible without proper land and soil management [92]. While there is considerable experience in land management and regulatory and technical law reform worldwide [93,94,95], not all of this experience has been positive. Political and economic issues in land management make it very difficult to reform laws at various scales, including the labor market, product, tax and budget policies, education, healthcare, and environmental policies. Moreover, focusing on one principle of GLG is insufficient to avoid possible losses caused by land investors and can result in establishing weak land governance that would marginalize vulnerable groups [96,97]. As a result, improving global governance around the world requires a more comprehensive, consistent, and long-term strategy to achieve sustainable goals [98,99,100,101,102].



Previous efforts such as the studies by Berge et al. [103], Chamberlain and Anseeuw [104], Duveiller et al. [105], Jombo et al. [106], Musakwa [107], Pasura [108], and Pritchard [109] show the value of blurring the distinction between the design of land use reform laws and the implementation of these laws to encourage policy-makers in the field of land use to use the new knowledge and understanding of this process. For example, Nuhu [110] showed that in Tanzania and other developing countries, peri-urban land governance is formed by the divergent or complementary positions of players arising from their jurisdiction, influence, and interest, which establish a dynamic relationship that affects the mechanism of land governance. Recognizing the role of different actors is therefore crucial not only in enhancing relations among actors to strengthen the administration of peri-urban land, but also in the introduction of appropriate legislative and administrative mechanisms to regularize both formal and informal actors. Stevens, Greif, and Bouma [36] argued that while global supply chains facilitate economic growth and poverty alleviation, they also exert adverse impacts, including accelerating tropical deforestation. Thus, in order to encourage positive outcomes from large-scale land acquisition NGOs, foreign institutions and stakeholders have encouraged businesses to willingly implement responsible policies towards land. Good governance is one of the management models in the public sector that facilitates decision-making and assists the government in performing its legal duties [111]. As a result, there is a need for a smart approach that purposefully includes land reform champions, gatekeepers, and challengers and applies continuous information and outreach strategies to enable adaptation to different socio-economic, political, and environmental contexts. Accordingly, it is proposed that SLG is able to promote shared growth and solve many land sector problems by considering all principles of good land governance. Governance should be focused on the intelligent sharing of knowledge flows among its various subsystems. The sharing of knowledge is focused on a clever policy-making system structured for connecting users and data across multiple domains, as well as sharing information.



SLG, along with all stakeholders involved, develops pro-active, open-minded, and flexible land governance mechanisms while stressing the need for innovative decision-making processes and land implementation in accordance with these decisions. In order to affirm the rationality of governments by using more accurate, easily available, and usable information and the execution of key decisions, such decision-making should be further informed by the use of network technology. Accordingly, SLG can comprise smart technologies, intellectual dialogue, and active collaborations between knowledgeable stakeholders and effective institutions to face the challenges of multi-level land governance, thus integrating the macro (global), meso (national), and micro (local) levels. Hence, the following structural questions need to be answered:




	
What is the distinction between and the status of SLG and GLG?



	
What types of technologies can be called smart?



	
What is the role of smart technology in the decision-making processes of land governance?



	
How can SLG provide active collaborations among multi-level stakeholders?



	
What opportunities and challenges will SLG offer by developing a multi-level land governance structure?








This study aims to analyze SLG by creating an innovative framework. The logic behind the above SLG definition is the need to develop capabilities, skills, and competencies at all levels, including individual, organizational, and societal levels. SLG recognizes limited capacities in land management and the related education and research as one of the priority land challenges facing developing countries at these different levels. SLG aims at widening the access to globally developed information and globally available opportunities for skills and competency development in such a manner that societal impacts are responsible and sustainable. In addition to journal articles, this analysis uses grey literature, such as conference papers, documents of governments, and technical studies and reports, in the synthesis process, but it is limited by the lack of extensive empirical research on SLG.





2. Materials and Methods


To achieve the main goal, the first step was the development of a conceptual framework involving the components of smart land governance (SLG), from which an SLG system was designed. This involved the following steps:




	(1)

	
Reviewing the historical context of GLG and SLG to better understand the issues and the context (to develop a conceptual framework): During this time, the latest framework provided with respect to climate adaptation was first reported. The role and situation of SLG were then addressed.




	(2)

	
Knowing and discussing when land governance is smart: In this step, the study addressed the issue of when land governance is smart. It can adapt to different contexts in order to develop strategic principles aligned with the main three multidimensional components.




	(3)

	
Modeling the findings using a systematic and dynamic approach: During this step, the findings were converted to the elements and the structure of the SLG system. As land governance is highly contextual, it was important to conduct the study in the field and make it comparative. This study examines Ethiopia and Iran. These two countries were chosen because agriculture there is essential to most people’s livelihoods and contributes considerably to the GDP. Land has been a central theme throughout Ethiopian and Iranian history. Regardless of political and socio-economic upheavals, the governments have always maintained strong control over land use and its allocation. In both countries, there is a great deal of autonomy over land use decisions and administration in accordance with federal legislation. Accordingly, policies and land-related programs are very different to the situation in other countries, leading to overlapping or competing for institutional responsibilities. Given such different contexts, the study benefited from a systemic design that used mixed methods [112,113], including both qualitative and quantitative techniques to contextually collect, analyze, and integrate data elicited from multi-stakeholders including local people. More precisely, the following specific approaches were utilized in the framework with four sub-steps (Figure 1). Despite comprehensive land certification schemes, land tenure security is relatively low, especially in the lowlands. Access to land has been limited for peasants, pastoralists, women, and the urban poor. Despite various proclamations, in practice, land may be expropriated for public use without compensation at any time. Given that the agricultural sector can promote growth and food security, the governments have successfully promoted large-scale agricultural investments and attracted domestic and international ventures. However, long-term agribusiness leases are problematic as they lead to the displacement of local populations, deforestation, ecological damage, and restricted access to pastures, forests, and water resources. Therefore, this study suggests that the model can be useful in both Ethiopia and Iran, especially for low-income farmers.









Sub-Step 1: Understanding the historical background: At this stage, the main factors of land access and its control from the socio-economic dimension have been studied. This was achieved mainly through a comprehensive review of the literature on land governance studies for each of the selected countries (Ethiopia and Iran). The SLG framework has not been implemented in Iran and Ethiopia so far. Therefore, the current knowledge of land tenure and governance was critically reviewed in both countries. This review has a special focus on historical trajectories including substantive interdisciplinary findings, as well as theoretical and methodological contributions to the institutional arrangements for land



Sub-Step 2: Recognizing land-based administrative arrangements: The manner in which various institutional structures have been consolidated by governments or decentralized by indigenous people should be identified at this point. This clarifies the landowners’ contribution to land rights and the shared awareness and collective expectations of land users in society [30]. This method clarifies how such structures have been socially developed by the creation of a multi-stakeholder forum, for which the positions of stakeholders, strategies, programs, and land legislation have been examined.



Sub-Step 3: Identifying the main elements of SLG: This step explains how strong and weak governance could result in stable or insecure land tenure. It also tries to identify (in)efficient practices in the land sector. Accordingly, different elements of SLG are defined. Building up multi-dimensional land governance, the system impact of both safe and unstable land tenure on the development of fragile or sustainable land use is identified. Therefore, the system is defined in line with several factors of the three main dimensions of SLG, and new concepts for land governance are developed.



The ethnographic methods, including participant assessment, participatory rural appraisal (PRA), and participatory action research (PAR), which have already been used by Ghorbani et al. [114] in Iran and by Ghorbani, Eskandari-Damaneh, Cotton, Ghoochani, and Borji [114] in Ethiopia, seek to classify the key components of SLG primarily by integrating qualitative assessments that cannot be performed through survey studies. Local land users’ opinions and insights on the basic syntax and components of SLG are gathered through field surveys. Considering that SLG contains a range of highly context-based components, it is important to gather some specific evidence from different case studies that will be selected in different developing countries according to the following criteria: (i) the existence of disputes over land, (ii) the rate of conversion, fragmentation, and change in agricultural land usage, and (iii) the inclusion of sound land management principles.



In addition, land users were selected through a multi-stage random sampling method based on the “land size” and “land organizations”. To gather data on the current state of land use in the research areas, the geographical information systems (GIS) method was used because this technology can synchronize information from spatial databases with other attributed databases. This enables visualization of the information collected in an easy-to-understand format and provides all the details required by policy-makers. In fact, the actual potential of ethnography in policy-making is to assist in redefining a government’s perception of its goals and how the world is changing and shaping them [115].



A recent trend is the use of extensive measurement technologies and computational techniques and models to measure and model environmental-related behaviors [116]. This concept is used in collective sensing, which involves the use of moving and stationary sensors in the user environment and can be used to quantify user behavior that is related to environmental influences. Collective sensing generates new possibilities to map human behavior on different scales, from individuals to communities. Such methods are applied in the evaluation of new means to decrease the environmental footprint [117]. To do this, an interdisciplinary computational environmental ethnography (CEE) methodology that combines methods from the fields of computer science and anthropology is introduced. This method performs assessments that not only minimize environmental impacts but also provide knowledge of the mechanisms behind the effect, such as human motives, based on quantitative and qualitative technical research. This method also makes it possible to assess qualified human values such as support and health [118]. Therefore, satellite image analysis is performed over the study sites (remote sensing techniques). To identify the status of areas under the influence of strong and weak governance, the appropriate models of land use and land cover change (LUCC) have been used to determine the current conditions of the study sites. The analysis was performed using the “Definiens Professional” and other supporting software. The pre-processing steps such as radiometric normalization and georeferencing were used for the first time. Then, a series of data processing steps were undertaken in order to achieve the goals required for the application of remote sensing and GIS technologies.



Sub-Step 4: Modeling SLG: The research groups held several panel meetings to share the findings of the SLG model with the multi-disciplinary experts, including specialists in legal and legislative land use and property, land planning and development, and managing public lands. The SLG group then organized a roundtable discussion with the members from key ministries and other land-related entities. The purpose of this meeting was to discuss the findings and initiatives to address the problems identified by this research on the development of SLG. Once the main elements of SLG, according to different contexts, were identified, the final step was to provide the SLG model. To do so, different modeling and multi-criteria decision-making techniques (MCDM) were applied. The broad range of such techniques helped to deal with the complexity of SLG according to different systems of land governance at the micro, meso, and macro levels.



	(4)

	
Examining the validity of the model by reviewing some case studies and existing evidence and developing several case studies:







According to Doran et al. [119], due to increased vulnerability in Africa, environmental risks, business insecurity, poor governance, severe urbanization, and a lack of resources such as land, conducting academic research on land management can be very successful. According to Suhardiman et al. [120], the state’s control over land has a significant role in the production of land ownership throughout the Global South. In Myanmar, the government’s approach to the regional extension (i.e., when the government extends its sovereignty over most of the land) has led to a system of territorial sovereignty and, as a result, the widespread and systematic grabbing of land by foreign powers. In short, the study of SLG in Latin America, Asia, and Africa is essential in promoting sound land management.




3. Case Studies for Modeling SLG


Since SLG is a new concept, no studies have analyzed its implementation. However, in order to discuss similar studies, this study focuses on land governance, smart land use, and smart land management in two selected countries to highlight land-related facts in these countries. Therefore, by identifying the most important key problems, this study will present the framework of SLG as the best solution. The following are studies conducted on land governance in two selected cases, which highlight the importance of SLG. For this purpose, we have examined SLG in the land governance structure of Iran and Ethiopia. This is due to the creation of a new method of land governance in both of these countries as a result of the transition from the instrumental to participatory land management systems. An integrated SLG framework may thus be suggested as an appropriate and effective model based on the consensual (horizontal/vertical) integration of all players and the delegation of certain governmental authority to the lowest local level (subsidiarity), coupled with the development of capacity.



3.1. Land Governance in Ethiopia


In Ethiopia, a lack of access to land and ineffective or corrupt land management systems have negatively impacted the country’s investment climate and general welfare. Land and its governing institutions have also had a significant impact on economic progress [121].



Hailu [122] reported that all land in Ethiopia is owned by the government or the state. Although land cannot be sold or exchanged in any other way, the government acknowledges usage rights. The primary authority in charge of playing a federal role in land governance and examining current legislation, which falls under the management of land administration and land use, is the Ministry of Agriculture and Natural Resources. Different pieces of legislation and practices support the land system. The diversity of laws and institutions pertaining to land is thus a characteristic trait. Gabrihet and Pillay [123] contend that the Ethiopian federal structure grants its regions a high degree of autonomy, which has resulted in the coexistence of various laws and institutions with ambiguous mandates at various levels, making it possible to compare the difficulties of land governance in Ethiopia with the international standards. According to Wabelo [121], there are a number of components in Ethiopia’s present land governance system that might serve as possible entrance gates for corrupt activities. These include hazy policies, ill-defined institutions, a lack of transparency, minimal public involvement, and capacity issues. Both urban and rural areas are affected by these issues. The quantity and severity of tenure-related issues in Ethiopia are also significantly influenced by the effectiveness of land governance. As a result, the effectiveness of land governance will also influence the results of changes intended to address similar issues. Weak land governance affects a society negatively through both formal statutory land governance and informal and customary tenure systems. Therefore, in accordance with the principles of sustainable development, Ethiopia must have an SLG policy that improves the transfer of land rights, increases respect for human rights, and protects the environment from pressing threats [121,124].



The Hailu [122] report on Ethiopian land governance showed that the development of a smart land framework would be an important tool for evaluating the leading land management systems in Ethiopia. It is assumed that where they are lacking, land use plans may be produced using the best local practices and including a contractual agreement with the landowners. These plans can be implemented according to the law, and, after land mapping, the plans of land use can be completed and connected to cadastral maps. On the one hand, trying to make decisions about construction activities with a lack of data from land use applications can lead to subjective and unfair decisions. On the other hand, in Ethiopia and other sub-Saharan countries, deep holes continue to appear due to public distrust of the government, and this distrust is deepening [125].



SLG is a method to assess the condition of national land sovereignty through a participative process that systematically makes use of available data and local knowledge. Land use in urban development and planning, public land management, processes of transferring public land to private use, the provision of land information in a public way (land management and information systems), land and tax assessment, the resolution of conflicts, and the review of organizational arrangements are some of the factors that can be improved by applying SLG in the context of land in Ethiopia. Therefore, the process of SLG can help to build a consensus on (i) gaps in the available documentation; (ii) a framework for institutional regulation or reform, the pilot deployment of novel methods, and initiatives to improve land governance on a larger scale (e.g., through strengthening land rights and their enforcement); and (iii) criteria to assess the effectiveness of these interventions in Ethiopia [122].




3.2. Smart Land Use in Iran


In the 1980s, the goal of promoting an environmental revolution led to the global popularity of the idea of sustainable growth and quality improvement in policies, planning methods, and urban architecture around the world. Iran has been no exception in terms of responding to this changing agenda. The urbanization priorities (e.g., housing, urban green space, and educational and health spaces) have changed and moved towards a focus on new urban development and sustainability. Currently, one of the elements of sustainable growth in Iran is greater equality of access to resources. When its prerequisites are taken into account, the true role of land and its value in sustainable growth are better understood. Strong land governance can be listed as one of the most significant factors of these prerequisites in Iran. In this regard, Shams Pouya et al. [126] showed that poor land governance has led to a lack of adequate and affordable housing in the metropolitan areas of Iran, especially for low-income families. Even with the centralization of the decision-making process, municipal land management remains poor and ineffective. Zoning rules, land separation laws, and housing planning flaws, as well as ignoring urban policies for low-income communities, increasing urban sprawl, and the proliferation of unchecked buildings as a result of poor land governance, have all contributed to land and housing speculation in Iran. Additionally, it should be noted that the values of good land governance are opposed by the acquisition and development of land by various institutions without permission, administrative inconsistencies, fragmented decision-making processes, the absence of local land management structures, a lack of accountability, and the uncertain status of land ownership both inside and outside the city [110,127].



In recent years, smart and flexible land use planning in Iran has primarily focused on guiding urban development and preventing irregular city growth, particularly when there is a lack of monitoring and control during the land use planning process, which can lead to the destruction of land prioritized for conservation and agriculture. A look back at the history of change reveals that the tactics and tools of management, as well as land use planning, have lacked important substantive and practical value. As a result, more efficient and intelligent techniques to adopt new management policies must be studied and applied, simply because land use patterns and connections have a considerable effect on the vitality, character, and quality of any particular community. Using an SLG model is one of the proposed methods for the smart analysis of land use in development zones. The establishment of a distinct governance pole, namely SLG, as well as the resurgence of land concerns in land development strategies, is crucial. In recent years, various groups have debated the words and definitions of land administration. To address land challenges, these groups have often proposed employing smart approaches such as cadastral and GIS mapping [5,111]. The fundamental reason for the inconsistency and inefficiency of Iran’s urban–rural land governance management structure is that it is very fragmented in terms of decision-making and lacks intelligent governance and management integration. As a result, choosing acceptable and effective models among all players and stakeholders in the land sector, as well as delegating some government power to the local level with the goal of strengthening capacity, can be an effective option. A government assessment of Iran’s land management strategy and organizational framework is also necessary. By applying the SLG techniques, it is feasible to plan for the proper use of land and to improve the current management of land use.





4. Discussion


Land management is essential all over the world, and socio-economic institutions and policies may have a significant influence on land use shifts. As a result, land use management must acquire land use information in a timely manner and establish relevant policies. As a result, all governments should handle the four major areas of land management, including land tenure, land value, land usage, and land development. In response, land specialists, such as surveyors and other geospatial professionals, play a paramount role in fostering realistic land markets and appropriate land use management by guiding land management systems. These four functions foster development and creativity and form a kind of “backbone” that can encourage social justice, sustainable growth, and environmental protection in society. Therefore, in this study, focusing on land governance and smart land use, the gaps in land governance are highlighted and a new SLG approach is introduced to solve land management problems.



4.1. The Trend for Smart Land Management


Enemark [6] showed that the key goal of smart management, and in particular the core element of land governance, is its contribution to productive markets of land and efficient smart land use management (SLM) in favor of fiscal, social, and environmental sustainability. Beside this fact, Pennington et al. [128] argued that SLM requires interdisciplinary expertise spanning the natural and social sciences. Decisions on land use are mostly motivated by private economic desires, which may not inherently comply with society’s interests and development [129]. SLM includes institutional mechanisms for the comprehensive and sustainable execution of land policies. However, many countries prefer to differentiate land tenancy rights from land use opportunities, which weakens the capability to connect plans and the regulation of land use with land prices and the functioning of the land market [130]. These concerns are also exacerbated by inadequate managerial and management policies that do not offer the services needed and have led to inefficient land management. The stabilization of land management is an incredibly critical and well-informed process. In recent years, there have been several reports of SLM (e.g., Vente et al. [131]; Fritz-Vietta et al. [132]; Nigussie et al. [133]; Rahman et al. [134]), and, three decades ago, its significance compelled the FAO [135] to develop a systematic collection of metrics as an international mechanism to measure SLM and governance, considering the availability of energy, the effect on the environment, economic sustainability, biodiversity, and social justice. Accordingly, SLG is the adoption of land use programs in such a way that helps landowners to optimize the land’s economic and social advantages while preserving or improving the ecological support functions of land resources, so that smart land management is definitely required.



The results of some previous studies (e.g., Vente, Bautista, and Orr [131]; Hailu [122]; and Alemie et al. [136]) about SLM in Ethiopia and other African countries such as Ghana and Rwanda show that SLM refers to various interventions that use social technologies, volunteered geographic information, and crowdsourcing in combination with technical drivers of intelligent information systems and big, linked, and open data to drive solutions for land-related challenges. The issue of smartness goes beyond the uptake of technology itself. It is true that some technology can be employed passively (through independent, self-registering, and passive sensors). However, most of the smartness refers to alternative manners in which citizens express their voices and claim their rights from the government. The emerging data integration and data mining (from these human sensors) are increasingly becoming a reality. This implies, on the one hand, that access to smart services, including land and property data, is assumed and, on the other hand, that all types of personal perspectives on the existing land issues can be included in the massive volumes of data sources and decision support systems.




4.2. Significance of Planned Government


SLG involves using smart data from land and natural environments. It is vital to consider the spatial distribution of environmental and socio-economic advantages to plan and adopt adaptation programs in land governance (e.g., emphasizing areas for the protection of species within endangered ecosystems, culturally important sites, agricultural areas with high value, and SLM) and mechanisms that challenge their persistence now and in the future [137]. In order to increase SLM compatibility and improve the good performance in land management, intelligent planning methods (e.g., spatial data analysis and GIS) are being used [138,139]. The aim of common smart planning approaches is to maximize the distribution of actions and land uses to accomplish environmental and socio-economic targets, including comprehensive conservation planning [134,140,141,142,143,144,145] and integrated landscape design. Many landscape features are difficult to measure, evolving gradually over time [146]. This includes approaches other than the conventional methods used so far in land analyses.



The implementation of systematic SLG can be useful for the realistic management of land use complexity based on a set of socio-economic and environmental qualities. The SLG approach requires long-term participation, but the short-term process criteria for validating progress in target negotiations, meaningful stakeholder participation, links to policy-making processes, and the effectiveness of land governance are also necessary. This is because, in implementing SLG, long-term impact metrics are needed to assess progress, which offers a number of social benefits, including protection, production, and economic livelihoods [147].




4.3. Key Barriers to the Successful Global Governance of the Environment


Governance is the mechanism by which power and transparency are established and practiced over time, and it is also about making decisions and maintaining the conditions for their successful execution [148]. It concerns who makes choices and how, particularly in regard to educational practices and evolving social structures; it also concerns who occupies positions of authority and responsibility and who should be held accountable [149,150].



Governance is effective when it is performed in a proactive and reasonable manner, when it addresses fundamental and procedural rights, and when successful and equal outcomes are obtained. The core concepts of environmental governance include (a) the integration of the environment at all levels of action and decision-making; (b) the study of the conceptualization of cities, communities, economics, and political life as a subset of the environment; (c) the focus on people’s relationships with their living environment; and (d) the reinforcement of the transition from open-loop systems to closed-loop systems. While the lack of commitment to the success of environmental land management is troubling, it can be argued that although this is a serious concern, it is not yet considered a crisis. It has been argued that (a) GEG organizations are still young and, as such, at this point, they are appropriately based on the formation of an agreement, and the success of the agreement will follow in time; (b) active negotiation data show that negotiators are actually replaced in decision-making over time, and the emphasis on performance changes; and (c) management procedures, which rely on function building and financial assistance, have operated with specific agreements and are expected to work with other environmental frameworks over time.



SLG can play a critical role in the success of land registration systems and in order for the systems to bring full benefits to society in terms of sustainable development. This is because land governance features a few key gaps that posit serious challenges to the success of its land management. First, the structural issue of the urban–rural dichotomy of land administration has been a problem. This in turn has resulted in bifurcated institutions for urban and rural lands. Second, there is an absence of clear practice regarding the division of land management. In addition, there is also the practical problem of distinguishing and interpreting “legislating” and “administering” powers with respect to the utilization, conservation, and development of land resources. Therefore, it is necessary and timely to take steps to strengthen the intelligent governance of land by providing an intelligent governance framework that has the necessary working standards in order to implement land management as efficiently as possible under controlled executive and judicial mechanisms. Therefore, this study introduces SLG as an appropriate approach for better land management and legal governance.



In this paper, we have developed an SLG framework (Figure 2) arguing that, for a successful SLG framework, three main categories of factors must be considered simultaneously: (a) technology (physical infrastructures, spatial innovations, and smart technologies); (b) people (transparency, responsibility, participation, accountability, human rights, and gender equity); and (c) institutions (governance and policy).



According to this framework, the focus on infrastructure and technologies, with regard to technological considerations, emphasizes the usability and availability of systems to create a favorable atmosphere for the exchange of knowledge, coordination, interoperability, and a smooth experience for multiple stakeholders engaged in land issues. The category “human factors” highlights the requirement of full participation from all actors to achieve the ultimate goals of sustainable access to land resources. This framework also shows that SLG focuses on human rights and equity through creating transparency, participation, accountability, and responsibility in decision-making processes, to reach a general consensus about the urgent needs of vulnerable groups in both policies and procedures. Through modeling and decision-making techniques, these multi-dimensional components of SLG will be linked to each other dynamically, creating an intelligent tool that can help policy-makers to develop adaptive governance for land. Given the findings, the connection between the clusters shows that land governance is smart when it can adapt to different contexts in order to develop strategic principles aligned with the three main multidimensional components through multi-level governance. This study divides SLG into three levels (i.e., micro, meso, and macro). This model suggests that the key added advantage of governance at various levels is that it allows for an understanding of the complexity “within” and “between” the three levels. Such a multi-layer platform defines decisions in relation to economic, historical, political, social, and environmental interests that are endorsed by a broad variety of stakeholders, including end-users, state and national agencies, non-governmental organizations (NGOs), private sector players, and decision-makers at all levels of land use.



Finally, it can be concluded that smart technologies significantly support good governance in land administration by facilitating open, transparent access to land records for all, via the land governance assessment framework. Innovative and competing public and private property information services help buyers and sellers to make intelligent decisions and allow policy-makers to monitor market trends, providing transparency and discouraging corruption. Governments establish e-planning portals, allowing citizens to access land use control information—including zoning development plans and planning regulations—and use geographical information systems (GIS) to manage the spatial complexities of managing, analyzing, deriving, and communicating new, fair parcel distributions. Data model standards help to ensure the portability of land information across generations of smart technologies, while open interoperability standards allow same-generation systems to work well with each other. Web services provide a standard means of interoperation among diverse software applications.





5. Conclusions


This study aimed to analyze SLG and create an innovative framework that requires the development of capabilities, skills, and competencies at all levels, including individual, organizational, and social levels. This paper began with a review of the historical context of GLG and SLG, discussing documentation on the ongoing climate adaptation planning process, exploration of the SLG system, studies of SLG, and how SLG establishes pro-active and resilient land governance systems. It was also discussed how land governance may be considered “smart” when it can adapt to different contexts in order to develop strategic principles aligned with the three main multidimensional components (i.e., micro, meso, and macro) through multi-level governance.



The importance of land management is particularly emphasized because land has the largest share in GEG. Land use change rooted in increasing populations and urbanization has a significant role in GHG emissions. However, global land governance has shown little success in helping GEG due to the lack of intellectual and flexible thinking over governing the land sector. This paper proposes reforming land governance “in a smart way” and highlights that efficient land administration and management are required. The quality of intelligent systems used in land management can be enhanced by the use of multi-layered platforms that take into account the economic, historical, political, social, and environmental interests of a wide range of stakeholders, including end-users, government and national agencies, NGOs, and the private sector. These platforms must also be validated by actors and decision-makers at all different levels of land use. The new term SLG, as the title suggests, only refers to the initial steps toward its realization. The framework requires the development of capabilities, skills, and competencies at all levels, including individual, organizational, and social levels. This will take more time and research. Sometimes, there are conflicting social and technological components that are ineffective. As a result, coordinating these two approaches will be extremely beneficial. The main implications of the study for policy-makers are as follows: (1) establishing a structure for adaptation and mitigation strategies to reduce climate change by challenging experts to integrate climate change issues into the fields of land use, land reform, land tenure, and farm protection; and (2) establishing a smart approach that purposefully includes land reform champions, gatekeepers, and challengers; applies continuous information; and proposes strategies that could adapt to different socio-economic, political, and environmental contexts. Accordingly, it was proposed that SLG can promote shared growth and solve many land sector problems by considering all regulations of good land governance. In addition, the paper has argued that the improvement of adaptive land governance systems requires efficient land administration and management. Therefore, it is recommended to



	(a)

	
be highly responsible for food security, ensure the protection of tenure for all legal occupations of land, and pay more attention to environmental land performance;




	(b)

	
emphasize educating public administrators concerning the environmental and social effects of sustainable urban planning, land use, and the avoidance of unfavorable land use changes; and




	(c)

	
review laws related to changes in the use of agricultural lands and natural resources to achieve food and resource sustainability and security.







System dynamics techniques are recognized for their ability to involve stakeholders to increase model awareness, ownership, and use; these activities, particularly with regard to the use of flight simulators and public information platforms, are still not widely documented. As a result, the current global governance discourse reveals that the use of land management simulators, public relations channels, and educational, gender, and behavioral gaps in research requires more theoretical discussion as well as empirical research.



The present paper stresses the following three factors for further discussion. First, the discussion has not yet fully determined the meaning of economic governance and its conceptualization. There are a variety of methods that have been partially examined by this paper. Second, modern global governance systems, such as private–public collaborations, often refer to the need for a new research initiative that allows us to better understand how new legislative structures are evolving and being sustained and how to successfully legitimize them. Therefore, what is needed is a greater research initiative equivalent to the extensive sequence of comparative studies on international environmental organizations in the 1980s and 1990s. Third, increasing political polarization in the world is another issue that requires further study. It is important to further grasp how governance takes place at various levels. This includes, in particular, new approaches to understanding longstanding academic sub-disciplines (e.g., international relations and comparative politics). Much of this must obviously be discussed with regard to specific policies, which were considered in this study via the enhancement of the GEG’s present structure and attention to the creation of a new global organization.







Author Contributions


Conceptualization, H.A. and G.R.; methodology, A.A.B.; validation, H.A., I.G. and S.M.M.; formal analysis, H.A.; investigation, N.S.; resources, H.A.; data curation, R.V.; writing—original draft preparation, H.A., G.R. and R.T.; writing—review and editing, N.S., S.M.M. and I.G.; visualization, K.J.; supervision, H.A.; project administration, K.J.; funding acquisition, H.A. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Delreux, T. Multilateral environmental agreements: A key instrument of global environmental governance. In European Union External Environmental Policy; Springer: Berlin/Heidelberg, Germany, 2018; pp. 19–38. [Google Scholar]

	



Held, D.; Hervey, A. Democracy, climate change and global governance: Democratic agency and the policy menu ahead. Gov. Clim. Change 2011, 2011, 89–110. [Google Scholar]

	



Kern, K.; Alber, G. Governing climate change in cities: Modes of urban climate governance in multi-level systems. In Proceedings of the International Conference on Competitive Cities and Climate Change, Milan, Italy, 9–10 October 2009; pp. 171–196. [Google Scholar]

	



Santos, M. Global justice and environmental governance: An analysis of the Paris Agreement. Rev. Bras. Política Int. 2017, 60. [Google Scholar] [CrossRef]

	



Biitir, S.B.; Nara, B.B.; Ameyaw, S. Integrating decentralised land administration systems with traditional land governance institutions in Ghana: Policy and praxis. Land Use Policy 2017, 68, 402–414. [Google Scholar] [CrossRef]

	



Enemark, S. Spatial enablement and the response to climate change and the millennium development goals. In Proceedings of the Eighteenth United Nations Regional Cartographic Conference for Asia and the Pacific, Bangkok, Thailand, 26–29 October 2009. [Google Scholar]

	



Gupta, A.; Pistorius, T.; Vijge, M.J. Managing fragmentation in global environmental governance: The REDD+ Partnership as bridge organization. Int. Environ. Agreem. Politics Law Econ. 2016, 16, 355–374. [Google Scholar] [CrossRef]

	



Pacheco-Vega, R.; Murdie, A. When do environmental NGOs work? A test of the conditional effectiveness of environmental advocacy. Environ. Politics 2021, 30, 180–201. [Google Scholar] [CrossRef]

	



Selin, H. Global environmental governance and treaty-making: The Arctic’s fragmented voice. In Governing Arctic Change; Springer: Berlin/Heidelberg, Germany, 2017; pp. 101–120. [Google Scholar]

	



Gerlak, A.K.; Heikkila, T.; Newig, J. Learning in environmental governance: Opportunities for translating theory to practice. J. Environ. Policy Plan. 2020, 22, 653–666. [Google Scholar] [CrossRef]

	



Lenschow, A.; Newig, J.; Challies, E. Globalization’s limits to the environmental state? Integrating telecoupling into global environmental governance. Environ. Politics 2016, 25, 136–159. [Google Scholar] [CrossRef]

	



Scholl, H.J.; Scholl, M.C. Smart governance: A roadmap for research and practice. In IConference 2014 Proceedings; iSchools: Toronto, ON, Canada, 2014. [Google Scholar]

	



Najam, A.; Papa, M.; Taiyab, N. Global Environmental Governance: A Reform Agenda; IISD: Winnipeg, MB, Canada, 2006. [Google Scholar]

	



Pickering, J.; Bäckstrand, K.; Schlosberg, D. Between environmental and ecological democracy: Theory and practice at the democracy-environment nexus. J. Environ. Policy Plan. 2020, 22, 1–15. [Google Scholar] [CrossRef]

	



Haque, M. Environmental Governance: Emerging Challenges for Bangladesh; AH Development Publishing House: Dhaka, Bangladesh, 2013. [Google Scholar]

	



Sing, M.; Ali, F. Global Encyclopedia of Public Administration, Public Policy and Governance; Springer: Berlin/Heidelberg, Germany, 2018. [Google Scholar]

	



Ivanova, M. Global Governance in the 21st Century: Rethinking the Environmental Pillar; Stakeholder Forum: New York, NY, USA, 2011. [Google Scholar]

	



Riedy, C.; Fam, D.; Ross, K.; Mitchell, C. Transdisciplinarity at the crossroads: Nurturing individual and collective learning. Technol. Innov. Manag. Rev. 2018, 8, 41–49. [Google Scholar] [CrossRef]

	



Delgado Ramos, G.C. Climate-environmental governance in the Mexico Valley Metropolitan Area: Assessing local institutional capacities in the face of current and future urban metabolic dynamics. World 2021, 2, 3. [Google Scholar] [CrossRef]

	



Tandrayen-Ragoobur, V.; Lamy-Giner, M.-A.; Moncada, S.; Taglioni, F. Perception versus reality: Major stakeholders and progress towards sustainable development goals in the South-West Indian Ocean. Small States Territ. J. 2021, 4, 305–324. [Google Scholar]

	



Delgado, L.E.; Marín, V.H.; Asún, R.; Zúñiga, C.; Natenzon, C.; Castro-Díaz, R.; Paredes, L.D.; Capriroli, F. Environmental governance for the coastal marine ecosystem services of Chiloé Island (Southern Chile). In Social-Ecological Systems of Latin America: Complexities and Challenges; Springer: Berlin/Heidelberg, Germany, 2019; pp. 389–405. [Google Scholar]

	



Huang, C.; Chen, T.; Yi, H.; Xu, X.; Chen, S.; Chen, W. Collaborative environmental governance, inter-agency cooperation and local water sustainability in China. Sustainability 2017, 9, 2305. [Google Scholar] [CrossRef]

	



Kotzé, L.J.; French, D. A critique of the Global Pact for the environment: A stillborn initiative or the foundation for Lex Anthropocenae? Int. Environ. Agreem. Politics Law Econ. 2018, 18, 811–838. [Google Scholar] [CrossRef]

	



Lobo, R.; Jacques, P.J. SOFIA’S choices: Discourses, values, and norms of the World Ocean Regime. Mar. Policy 2017, 78, 26–33. [Google Scholar] [CrossRef]

	



Raju, K.; Ravindra, A.; Manasi, S.; Smitha, K.; Srinivas, R. Urban Environmental Governance: Global Experience. In Urban Environmental Governance in India; Springer: Berlin/Heidelberg, Germany, 2018; pp. 5–35. [Google Scholar]

	



Tyree, C.; Morrison, D. Invisibles: The Plastic Inside Us; Orb Media: Dublin, Ireland, 2017. [Google Scholar]

	



Chen, R.; Qin, Z.; Han, J.; Wang, M.; Taheripour, F.; Tyner, W.; O′Connor, D.; Duffield, J. Life cycle energy and greenhouse gas emission effects of biodiesel in the United States with induced land use change impacts. Bioresour. Technol. 2018, 251, 249–258. [Google Scholar] [CrossRef]

	



Fróna, D.; Szenderák, J.; Harangi-Rákos, M. The challenge of feeding the world. Sustainability 2019, 11, 5816. [Google Scholar] [CrossRef]

	



Avtar, R.; Tripathi, S.; Aggarwal, A.K.; Kumar, P. Population–urbanization–energy nexus: A review. Resources 2019, 8, 136. [Google Scholar] [CrossRef]

	



Azadi, H.; Ho, P.; Hasfiati, L. Agricultural land conversion drivers: A comparison between less developed, developing and developed countries. Land Degrad. Dev. 2011, 22, 596–604. [Google Scholar] [CrossRef]

	



Chen, M.; Liu, W.; Lu, D. Challenges and the way forward in China’s new-type urbanization. Land Use Policy 2016, 55, 334–339. [Google Scholar] [CrossRef]

	



Dadashpoor, H.; Azizi, P.; Moghadasi, M. Land use change, urbanization, and change in landscape pattern in a metropolitan area. Sci. Total Environ. 2019, 655, 707–719. [Google Scholar] [CrossRef]

	



Davy, B. Human Dignity and Property in Land—A Human Rights Approach. In Land Policies in India; Springer: Berlin/Heidelberg, Germany, 2017; pp. 1–33. [Google Scholar]

	



Huggins, C.; Frosina, N. ICT-driven projects for land governance in Kenya: Disruption and e-government frameworks. GeoJournal 2017, 82, 643–663. [Google Scholar] [CrossRef]

	



Lerise, F.; Silayo, E. Mainstreaming good land governance in Settlement formalization in Makongo Juu, Dar Es Salaam City, Tanzania. In Proceedings of the CASLE Conference, Dar es Salaam, Tanzania, 10–11 August 2017; Volume 121. [Google Scholar]

	



Stevens, C.; Greif, A.; Bouma, D. Do companies care about sustainable land governance? An empirical assessment of company land policies. Int. J. Sustain. Dev. World Ecol. 2020, 27, 334–348. [Google Scholar] [CrossRef]

	



van der Perk, M.; Stergiadi, M.; de Nijs, T.C.; Comans, R.N.; Bierkens, M.F. The response of metal leaching from soils to climate change and land management in a temperate lowland catchment. Catena 2018, 171, 426–439. [Google Scholar] [CrossRef]

	



Meyfroidt, P. Trade-offs between environment and livelihoods: Bridging the global land use and food security discussions. Glob. Food Secur. 2018, 16, 9–16. [Google Scholar] [CrossRef]

	



Liu, Y.; Chen, B. Water-energy scarcity nexus risk in the national trade system based on multiregional input-output and network environ analyses. Appl. Energy 2020, 268, 114974. [Google Scholar] [CrossRef]

	



Addae, B.; Oppelt, N. Land-use/land-cover change analysis and urban growth modelling in the Greater Accra Metropolitan Area (GAMA), Ghana. Urban Sci. 2019, 3, 26. [Google Scholar] [CrossRef]

	



Gabella, J.I.; Zimmermann, F.M. Territorial management, environmental degradation and resilience in rural areas of the Argentinian temperate arid diagonal. Am. J. Rural. Dev. 2016, 4, 49–58. [Google Scholar]

	



Jaquet, S.; Shrestha, G.; Kohler, T.; Schwilch, G. The effects of migration on livelihoods, land management, and vulnerability to natural disasters in the Harpan watershed in western Nepal. Mt. Res. Dev. 2016, 36, 494–505. [Google Scholar] [CrossRef]

	



Dubbeling, M.; van Veenhuizen, R.; Halliday, J. Urban agriculture as a climate change and disaster risk reduction strategy. Field Actions Sci. Rep. J. Field Actions 2019, 20, 32–39. [Google Scholar]

	



Al, W.; Orking, G.; Clima, O. Climate Change and Food Security: A Framework Document; FAO: Rome, Italy, 2008. [Google Scholar]

	



Smith, P.; Calvin, K.; Nkem, J.; Campbell, D.; Cherubini, F.; Grassi, G.; Korotkov, V.; Le Hoang, A.; Lwasa, S.; McElwee, P. Which practices co-deliver food security, climate change mitigation and adaptation, and combat land degradation and desertification? Glob. Change Biol. 2020, 26, 1532–1575. [Google Scholar] [CrossRef]

	



Lokonon, B.O.; Mbaye, A.A. Climate change and adoption of sustainable land management practices in the Niger basin of Benin. In Natural Resources Forum; Wiley Online Library: Hoboken, NJ, USA, 2018; pp. 42–53. [Google Scholar]

	



Holden, S.T.; Ghebru, H. Land tenure reforms, tenure security and food security in poor agrarian economies: Causal linkages and research gaps. Glob. Food Secur. 2016, 10, 21–28. [Google Scholar] [CrossRef]

	



Cotula, L.; Anseeuw, W.; Baldinelli, G.M. Between promising advances and deepening concerns: A bottom-up review of trends in land governance 2015–2018. Land 2019, 8, 106. [Google Scholar] [CrossRef]

	



Briassoulis, H. Analysis of Land Use Change: Theoretical and Modeling Approaches; WVU Research Repository: Morgantown, WV, USA, 2020. [Google Scholar]

	



Senda, T.S.; Robinson, L.W.; Gachene, C.K.; Kironchi, G. Formalization of communal land tenure and expectations for pastoralist livelihoods. Land Use Policy 2022, 114, 105961. [Google Scholar] [CrossRef]

	



Unger, E.-M.; Bennett, R.; Lemmen, C.; de Zeeuw, K.; Zevenbergen, J.; Teo, C.; Crompvoets, J. Global policy transfer for land administration and disaster risk management. Land Use Policy 2020, 99, 104834. [Google Scholar] [CrossRef]

	



Psomadaki, S.; Dimopoulou, E.; van Oosterom, P. Model driven architecture engineered land administration in conformance with international standards–illustrated with the Hellenic Cadastre. Open Geospat. Data Softw. Stand. 2016, 1, 1–16. [Google Scholar] [CrossRef]

	



Thebe, V. Cultivating an agrarian middle class? Land reform, poverty reduction and social stratification in Southern Africa. Afr. Rev. 2017, 9, 186–204. [Google Scholar] [CrossRef]

	



Cipollina, M.; Cuffaro, N.; D’Agostino, G. Land inequality and economic growth: A meta-analysis. Sustainability 2018, 10, 4655. [Google Scholar] [CrossRef]

	



Behnassi, M.; Shahid, S.A.; D′silva, J. Sustainable Agricultural Development; Springer: Berlin/Heidelberg, Germany, 2011. [Google Scholar]

	



Deininger, K. Land policies for growth and poverty reduction: Key issues and challenges ahead. TERC. POCA JULIO 2005, 173–180. [Google Scholar]

	



Vervisch, T.G.; Vlassenroot, K.; Braeckman, J. Livelihoods, power, and food insecurity: Adaptation of social capital portfolios in protracted crises—Case study Burundi. Disasters 2013, 37, 267–292. [Google Scholar] [CrossRef]

	



Ramakrishna, K. Action Versus Words: Implementation of the UNFCCC by Select Developing Countries; Woods Hole Research Center: Falmouth, MA, USA, 2003. [Google Scholar]

	



Deininger, K.; Byerlee, D. Rising Global Interest in Farmland: Can It Yield Sustainable and Equitable Benefits? World Bank Publications: Bretton Woods, NH, USA, 2011. [Google Scholar]

	



Shirzad, H.; Barati, A.A.; Ehteshammajd, S.; Goli, I.; Siamian, N.; Moghaddam, S.M.; Pour, M.; Tan, R.; Janečková, K.; Sklenička, P. Agricultural land tenure system in Iran: An overview. Land Use Policy 2022, 123, 106375. [Google Scholar] [CrossRef]

	



Rudi, L.-M.; Azadi, H.; Witlox, F.; Lebailly, P. Land rights as an engine of growth? An analysis of Cambodian land grabs in the context of development theory. Land Use Policy 2014, 38, 564–572. [Google Scholar] [CrossRef]

	



Brunori, M. Access to Land and Security of Tenure in the Resolutions of the United Nations General Assembly. In Agricultural Law; Springer: Berlin/Heidelberg, Germany, 2017; pp. 255–292. [Google Scholar]

	



Han, W.; Zhang, X.; Zhang, Z. The role of land tenure security in promoting rural women’s empowerment: Empirical evidence from rural China. Land Use Policy 2019, 86, 280–289. [Google Scholar] [CrossRef]

	



HOPE, S. KEMPE RONALD, Toward good governance and sustainable development: The African peer review mechanism. Governance 2005, 18, 283–311. [Google Scholar] [CrossRef]

	



Zscheischler, J.; Rogga, S.; Lange, A. The success of transdisciplinary research for sustainable land use: Individual perceptions and assessments. Sustain. Sci. 2018, 13, 1061–1074. [Google Scholar] [CrossRef]

	



Sikor, T.; Auld, G.; Bebbington, A.J.; Benjaminsen, T.A.; Gentry, B.S.; Hunsberger, C.; Izac, A.-M.; Margulis, M.E.; Plieninger, T.; Schroeder, H. Global land governance: From territory to flow? Curr. Opin. Environ. Sustain. 2013, 5, 522–527. [Google Scholar] [CrossRef]

	



Angelakιs, A.N.; Zaccaria, D.; Krasilnikoff, J.; Salgot, M.; Bazza, M.; Roccaro, P.; Jimenez, B.; Kumar, A.; Yinghua, W.; Baba, A. Irrigation of world agricultural lands: Evolution through the millennia. Water 2020, 12, 1285. [Google Scholar] [CrossRef]

	



Mbow, H.-O.P.; Reisinger, A.; Canadell, J.; O’Brien, P. Special Report on Climate Change, Desertification, Land Degradation, Sustainable Land Management, Food Security, and Greenhouse Gas Fluxes in Terrestrial Ecosystems (SR2); IPCC: Geneva, Switzerland, 2017; Volume 650. [Google Scholar]

	



Chlebna, C.; Simmie, J. New technological path creation and the role of institutions in different geo-political spaces. Eur. Plan. Stud. 2018, 26, 969–987. [Google Scholar] [CrossRef]

	



Messerli, P.; Murniningtyas, E.; Eloundou-Enyegue, P.; Foli, E.G.; Furman, E.; Glassman, A.; Hernández Licona, G.; Kim, E.M.; Lutz, W.; Moatti, J.-P. Global Sustainable Development Report 2019: The Future Is Now–Science for Achieving Sustainable Development; United Nations: New York, NY, USA, 2019. [Google Scholar]

	



FAO. Good Governance in Land Tenure and Administration; FAO: Rome, Italy, 2007; Volume 9. [Google Scholar]

	



Li, L. Towards a Protocol on Fair Compensation in Cases of Legitimate Land Tenure Changes: Input Document for a Participatory Process; Taylor & Francis: Abingdon, UK, 2018. [Google Scholar]

	



Rakhshandehroo, M.; Yusof, M.J.M.; Arabi, R.; Jahandarfard, R. Strategies to improve sustainability in urban landscape. J. Landsc. Ecol. 2016, 9, 5–13. [Google Scholar] [CrossRef]

	



Duran, P.; De Vries, W.T.; Chigbu, U.E. The ADLAND model: Transformative experiences and lessons in human capital development in land governance in Africa. In Proceedings of the World Bank Conference on Land and Poverty, Washington, DC, USA, 25–29 March 2019; pp. 24–29. [Google Scholar]

	



Otsuki, K.; Achá, D.; Wijnhoud, J. After the consent: Re-imagining participatory land governance in Massingir, Mozambique. Geoforum 2017, 83, 153–163. [Google Scholar] [CrossRef]

	



Hamilton, J.; Basurto, X.; Smith, H.; Virdin, J. How does the World Bank shape global environmental governance agendas for coasts? 50 years of small-scale fisheries aid reveals paradigm shifts over time. Glob. Environ. Change 2021, 68, 102246. [Google Scholar] [CrossRef]

	



Viola, E.; Gonçalves, V.K. Brazil ups and downs in global environmental governance in the 21st century. Rev. Bras. Política Int. 2019, 62. [Google Scholar] [CrossRef]

	



Beck, U. World at Risk; Polity: Cambridge, UK, 2009. [Google Scholar]

	



Thaler, R.H. Behavioral economics. J. Political Econ. 2017, 125, 1799–1805. [Google Scholar] [CrossRef]

	



Higgott, R.; Erman, E. Deliberative global governance and the question of legitimacy: What can we learn from the WTO? Rev. Int. Stud. 2010, 36, 449–470. [Google Scholar] [CrossRef]

	



Payne, R.A.; Samhat, N.H. Democratizing Global Politics: Discourse Norms, International Regimes, and Political Community; Suny Press: Albany, NY, USA, 2012. [Google Scholar]

	



Esguerra, A.; Beck, S.; Lidskog, R. Stakeholder engagement in the making: IPBES legitimization politics. Glob. Environ. Politics 2017, 17, 59–76. [Google Scholar] [CrossRef]

	



Enemark, S.; Denmark, S.E. Land governance and the response to climate change, natural disasters and the millennium development goals. Proceedings of FIG Congress 2010-Facing the Challenges-Builsing the Capacity, Sydney, Australia, 11–16 April 2010. [Google Scholar]

	



Huang, C.-W.; McDonald, R.I.; Seto, K.C. The importance of land governance for biodiversity conservation in an era of global urban expansion. Landsc. Urban Plan. 2018, 173, 44–50. [Google Scholar] [CrossRef]

	



Viale Pereira, G.; Cunha, M.A.; Lampoltshammer, T.J.; Parycek, P.; Testa, M.G. Increasing collaboration and participation in smart city governance: A cross-case analysis of smart city initiatives. Inf. Technol. Dev. 2017, 23, 526–553. [Google Scholar] [CrossRef]

	



Bakker, K.; Ritts, M. Smart Earth: A meta-review and implications for environmental governance. Glob. Environ. Change 2018, 52, 201–211. [Google Scholar] [CrossRef]

	



Powell, R.B. Developing institutions to overcome governance barriers to ecoregional conservation. In Landscape-Scale Conservation Planning; Springer: Berlin/Heidelberg, Germany, 2010; pp. 53–66. [Google Scholar]

	



Scarlett, L.; Boyd, J. Ecosystem services and resource management: Institutional issues, challenges, and opportunities in the public sector. Ecol. Econ. 2015, 115, 3–10. [Google Scholar] [CrossRef]

	



Teklemariam, D.; Azadi, H.; Nyssen, J.; Haile, M.; Witlox, F. Transnational land deals: Towards an inclusive land governance framework. Land Use Policy 2015, 42, 781–789. [Google Scholar] [CrossRef]

	



Veldkamp, T.; Polman, N.; Reinhard, S.; Slingerland, M. From scaling to governance of the land system: Bridging ecological and economic perspectives. Ecol. Soc. 2011, 16, 1. [Google Scholar] [CrossRef]

	



Rae, K.; Sands, J.; Subramaniam, N. Associations among the five components within COSO internal control-integrated framework as the underpinning of quality corporate governance. Australas. Account. Bus. Financ. J. 2017, 11, 28–54. [Google Scholar] [CrossRef]

	



Caron, P.; Ferrero y de Loma-Osorio, G.; Nabarro, D.; Hainzelin, E.; Guillou, M.; Andersen, I.; Arnold, T.; Astralaga, M.; Beukeboom, M.; Bickersteth, S. Food systems for sustainable development: Proposals for a profound four-part transformation. Agron. Sustain. Dev. 2018, 38, 1–12. [Google Scholar] [CrossRef] [PubMed]

	



Boone, C.; Dyzenhaus, A.; Manji, A.; Gateri, C.W.; Ouma, S.; Owino, J.K.; Klopp, J.M. Land law reform in Kenya: Devolution, veto players, and the limits of an institutional fix. Afr. Aff. 2019, 118, 215–237. [Google Scholar] [CrossRef]

	



Long, H.; Qu, Y. Land use transitions and land management: A mutual feedback perspective. Land Use Policy 2018, 74, 111–120. [Google Scholar] [CrossRef]

	



Williamson, I.P. Land administration “best practice” providing the infrastructure for land policy implementation. Land Use Policy 2001, 18, 297–307. [Google Scholar] [CrossRef]

	



Azadi, H.; Ho, P.; Hafni, E.; Zarafshani, K.; Witlox, F. Multi-stakeholder involvement and urban green space performance. J. Environ. Plan. Manag. 2011, 54, 785–811. [Google Scholar] [CrossRef]

	



Palmer, D.; Fricska, S.; Wehrmann, B. Towards Improved Land Governance; FAO: Rome, Italy; UN-HABITAT: Nairobi, Kenya, 2009; Volume 781. [Google Scholar]

	



Deininger, K. Land Policies for Growth and Poverty Reduction; The World Bank and Oxford University Press: Oxford, UK, 2007. [Google Scholar]

	



Huang, J.-Y.; Wey, W.-M. Application of big data and analytic network process for the adaptive reuse strategies of school land. Soc. Indic. Res. 2019, 142, 1075–1102. [Google Scholar] [CrossRef]

	



Polat, Z.A.; Alkan, M.; Sürmeneli, H.G. Determining strategies for the cadastre 2034 vision using an AHP-Based SWOT analysis: A case study for the turkish cadastral and land administration system. Land Use Policy 2017, 67, 151–166. [Google Scholar] [CrossRef]

	



Zambon, I.; Ferrara, A.; Salvia, R.; Mosconi, E.M.; Fici, L.; Turco, R.; Salvati, L. Rural districts between urbanization and land abandonment: Undermining long-term changes in Mediterranean landscapes. Sustainability 2018, 10, 1159. [Google Scholar] [CrossRef]

	



Yanez, S.; Uruburu, A.; Moreno, A.; Lumbreras, J. The sustainability report as an essential tool for the holistic and strategic vision of higher education institutions. J. Clean. Prod. 2019, 207, 57–66. [Google Scholar] [CrossRef]

	



Berge, E.; Kambewa, D.; Munthali, A.; Wiig, H. Lineage and land reforms in Malawi: Do matrilineal and patrilineal landholding systems represent a problem for land reforms in Malawi? Land Use Policy 2014, 41, 61–69. [Google Scholar] [CrossRef]

	



Chamberlain, W.O.; Anseeuw, W. Inclusive businesses and land reform: Corporatization or transformation? Land 2018, 7, 18. [Google Scholar] [CrossRef]

	



Duveiller, G.; Caporaso, L.; Abad-Viñas, R.; Perugini, L.; Grassi, G.; Arneth, A.; Cescatti, A. Local biophysical effects of land use and land cover change: Towards an assessment tool for policy makers. Land Use Policy 2020, 91, 104382. [Google Scholar] [CrossRef]

	



Jombo, S.; Adam, E.; Odindi, J. Quantification of landscape transformation due to the Fast Track Land Reform Programme (FTLRP) in Zimbabwe using remotely sensed data. Land Use Policy 2017, 68, 287–294. [Google Scholar] [CrossRef]

	



Musakwa, W. Identifying land suitable for agricultural land reform using GIS-MCDA in South Africa. Environ. Dev. Sustain. 2018, 20, 2281–2299. [Google Scholar] [CrossRef]

	



Pasura, D. A gendered analysis of land reforms in Zimbabwe. In Women′s Studies International Forum; Elsevier: Amsterdam, The Netherlands, 2010; pp. 443–454. [Google Scholar]

	



Pritchard, M.F. Contesting land rights in a post-conflict environment: Tenure reform and dispute resolution in the centre-West region of Côte d’Ivoire. Land Use Policy 2016, 54, 264–275. [Google Scholar] [CrossRef]

	



Nuhu, S. Peri-urban land governance in developing countries: Understanding the role, interaction and power relation among actors in Tanzania. In Urban Forum; Springer: Berlin/Heidelberg, Germany, 2019; pp. 1–16. [Google Scholar]

	



Klimach, A.; Dawidowicz, A.; Źróbek, R. The Polish land administration system supporting good governance. Land Use Policy 2018, 79, 547–555. [Google Scholar] [CrossRef]

	



Tan, S.Y.; Taeihagh, A. Smart city governance in developing countries: A systematic literature review. Sustainability 2020, 12, 899. [Google Scholar] [CrossRef]

	



Tashakkori, A.; Teddlie, C. Sage Handbook of Mixed Methods in Social & Behavioral Research; SAGE Publications: Thousand Oaks, CA, USA, 2021. [Google Scholar]

	



Ghorbani, M.; Eskandari-Damaneh, H.; Cotton, M.; Ghoochani, O.M.; Borji, M. Harnessing indigenous knowledge for climate change-resilient water management–lessons from an ethnographic case study in Iran. Clim. Dev. 2021, 13, 766–779. [Google Scholar] [CrossRef]

	



Kimbell, L. Applying Design Approaches to Policy Making: Discovering Policy Lab; University of Brighton: Brighton, UK, 2015. [Google Scholar]

	



Pink, S.; Sumartojo, S.; Lupton, D.; Heyes LaBond, C. Empathetic technologies: Digital materiality and video ethnography. Vis. Stud. 2017, 32, 371–381. [Google Scholar] [CrossRef]

	



Nichols, N. Technologies of evidence: An institutional ethnography from the standpoints of ‘youth-at-risk’. Crit. Soc. Policy 2017, 37, 604–624. [Google Scholar] [CrossRef]

	



Tham, A.; Schaffer, V.; Sinay, L. The ethics of experimental research employing intrusive technologies in tourism: A collaborative ethnography perspective. Tour. Hosp. Res. 2021, 21, 303–316. [Google Scholar] [CrossRef]

	



Doran, E.M.; Zia, A.; Hurley, S.E.; Tsai, Y.; Koliba, C.; Adair, C.; Schattman, R.E.; Rizzo, D.M.; Méndez, V.E. Social-psychological determinants of farmer intention to adopt nutrient best management practices: Implications for resilient adaptation to climate change. J. Environ. Manag. 2020, 276, 111304. [Google Scholar] [CrossRef] [PubMed]

	



Suhardiman, D.; Bright, J.; Palmano, C. The politics of legal pluralism in the shaping of spatial power in Myanmar’s land governance. J. Peasant. Stud. 2021, 48, 411–435. [Google Scholar] [CrossRef]

	



Wabelo, T.S. Legal and institutional frameworks regulating rural land governance in Ethiopia: Towards a comparative analysis on the best practices of other African countries. Beijing Law Rev. 2020, 11, 64. [Google Scholar] [CrossRef]

	



Hailu, Z. Land Governance Assessment Framework Implementation in Ethiopia; Word Bank: Bretton Woods, NH, USA, 2016. [Google Scholar]

	



Gabrihet, H.G.; Pillay, P. Urban Land Governance in Ethiopia: Empirical Evidence from Mekelle City. J. Public Adm. 2021, 56, 452–473. [Google Scholar]

	



Azadi, H. Monitoring land governance: Understanding roots and shoots. Land Use Policy 2020, 94, 104530. [Google Scholar] [CrossRef]

	



Bromley, D.W. Formalising property relations in the developing world: The wrong prescription for the wrong malady. Land Use Policy 2009, 26, 20–27. [Google Scholar] [CrossRef]

	



Shams Pouya, M.K.; Tavakolinia, J.; Sarrafi, M.; Fanni, Z. An analysis on the development plans and urban land policies in Tehran metropolis with emphasis on good land governance approach. Sci. Res. Q. Geogr. Data (SEPEHR) 2018, 26, 57–76. [Google Scholar]

	



Ibrahim, A.-S.; Akanbang, B.A.A.; Laube, W. Sustaining decentralized collaborative governance arrangements in Africa: A case study of land management committees in the Upper West Region, Ghana. GeoJournal 2020, 87, 641–660. [Google Scholar] [CrossRef]

	



Pennington, D.N.; Dalzell, B.; Nelson, E.; Mulla, D.; Taff, S.; Hawthorne, P.; Polasky, S. Cost-effective land use planning: Optimizing land use and land management patterns to maximize social benefits. Ecol. Econ. 2017, 139, 75–90. [Google Scholar] [CrossRef]

	



Polasky, S.; Nelson, E.; Pennington, D.; Johnson, K.A. The impact of land-use change on ecosystem services, biodiversity and returns to landowners: A case study in the state of Minnesota. Environ. Resour. Econ. 2011, 48, 219–242. [Google Scholar] [CrossRef]

	



Alexander, R.B.; Smith, R.A.; Schwarz, G.E.; Boyer, E.W.; Nolan, J.V.; Brakebill, J.W. Differences in phosphorus and nitrogen delivery to the Gulf of Mexico from the Mississippi River Basin. Environ. Sci. Technol. 2008, 42, 822–830. [Google Scholar] [CrossRef]

	



de Vente, J.; Bautista, S.; Orr, B.J. Preface: Optimizing science impact for effective implementation of Sustainable Land Management. J. Environ. Manag. 2017, 195, 1–3. [Google Scholar] [CrossRef]

	



Fritz-Vietta, N.V.; Tahirindraza, H.S.; Stoll-Kleemann, S. Local people’s knowledge with regard to land use activities in southwest Madagascar–Conceptual insights for sustainable land management. J. Environ. Manag. 2017, 199, 126–138. [Google Scholar] [CrossRef]

	



Nigussie, Z.; Tsunekawa, A.; Haregeweyn, N.; Adgo, E.; Nohmi, M.; Tsubo, M.; Aklog, D.; Meshesha, D.T.; Abele, S. Factors influencing small-scale farmers’ adoption of sustainable land management technologies in north-western Ethiopia. Land Use Policy 2017, 67, 57–64. [Google Scholar] [CrossRef]

	



Rahman, S.A.; Sunderland, T.; Roshetko, J.M.; Healey, J.R. Facilitating smallholder tree farming in fragmented tropical landscapes: Challenges and potentials for sustainable land management. J. Environ. Manag. 2017, 198, 110–121. [Google Scholar] [CrossRef]

	



FAO. FESLM: An International Framework for Evaluating Sustainable Land Management; FAO: Rome, Italy, 1993; Available online: http://www.fao.org/docrep/T1079E/T1079E00.htm (accessed on 1 February 2023).

	



Alemie, B.K.; Bennett, R.M.; Zevenbergen, J. A socio-spatial methodology for evaluating urban land governance: The case of informal settlements. J. Spat. Sci. 2015, 60, 289–309. [Google Scholar] [CrossRef]

	



Lawler, J.; Watson, J.; Game, E. Conservation in the face of climate change: Recent developments. F1000Research 2015, 4, 1158. [Google Scholar] [CrossRef]

	



Groves, C.R.; Game, E.T.; Anderson, M.G.; Cross, M.; Enquist, C.; Ferdana, Z.; Girvetz, E.; Gondor, A.; Hall, K.R.; Higgins, J. Incorporating climate change into systematic conservation planning. Biodivers. Conserv. 2012, 21, 1651–1671. [Google Scholar] [CrossRef]

	



Heller, N.E.; Zavaleta, E.S. Biodiversity management in the face of climate change: A review of 22 years of recommendations. Biol. Conserv. 2009, 142, 14–32. [Google Scholar] [CrossRef]

	



Adams, V.M.; Pressey, R.L.; Álvarez-Romero, J.G. Using optimal land-use scenarios to assess trade-offs between conservation, development, and social values. PLoS ONE 2016, 11, e0158350. [Google Scholar] [CrossRef] [PubMed]

	



Bohnet, I.C.; Roebeling, P.C.; Williams, K.J.; Holzworth, D.; van Grieken, M.E.; Pert, P.L.; Kroon, F.J.; Westcott, D.A.; Brodie, J. Landscapes Toolkit: An integrated modelling framework to assist stakeholders in exploring options for sustainable landscape development. Landsc. Ecol. 2011, 26, 1179–1198. [Google Scholar] [CrossRef]

	



Kodir, A.; Hartono, D.M.; Haeruman, H.; Mansur, I. Integrated post mining landscape for sustainable land use: A case study in South Sumatera, Indonesia. Sustain. Environ. Res. 2017, 27, 203–213. [Google Scholar] [CrossRef]

	



Martn de Agar, P. A procedure of landscape services assessment based on mosaics of patches and boundaries. J. Environ. Manag. 2015, 180, 214–227. [Google Scholar] [CrossRef]

	



Meyer, S.R.; Johnson, M.L.; Lilieholm, R.J.; Cronan, C.S. Development of a stakeholder-driven spatial modeling framework for strategic landscape planning using Bayesian networks across two urban-rural gradients in Maine, USA. Ecol. Model. 2014, 291, 42–57. [Google Scholar] [CrossRef]

	



Scherr, S.; Buck, L.; Willemen, L.; Milder, J. Ecoagriculture: Integrated landscape management for people, food, and nature. In Encyclopedia of Agriculture and Food Systems; Academic Press: Cambridge, MA, USA, 2014; Volume 3. [Google Scholar]

	



Papadimitriou, F. Modelling landscape complexity for land use management in Rio de Janeiro, Brazil. Land Use Policy 2012, 29, 855–861. [Google Scholar] [CrossRef]

	



Borrini-Feyerabend, G.; Bueno, P.; Hay-Edie, T.; Lang, B.; Rastogi, A.; Sandwith, T. A primer on governance for protected and conserved areas. In Proceedings of the Stream on Enhacing Diversity and Quality of Governance, 2014 IUCN World Parks Congress, Sydney, Australia, 12–19 November 2014. [Google Scholar]

	



Tan, R.; Beckmann, V.; Qu, F.; Wu, C. Governing farmland conversion for urban development from the perspective of transaction cost economics. Urban Studies 2012, 49, 2265–2283. [Google Scholar] [CrossRef]

	



Tan, R.; Hu, R.; Vatn, A. What does sustainability demand? An institutionalist analysis with applications to China. J. Chin. Gov. 2021, 6, 486–514. [Google Scholar] [CrossRef]

	



Wang, R.; Tan, R. Rural renewal of China in the context of rural-urban integration: Governance fit and performance differences. Sustainability 2018, 10, 393. [Google Scholar] [CrossRef]








[image: Land 12 00600 g001 550] 





Figure 1. The proposed smart land governance (SLG) system. 
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Figure 2. Conceptual model of SLG. 
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