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Abstract 

This paper provides a brief overview of how traditional concepts and approaches of land use planning have 

evolved into a more widely accepted vision of „land resources planning‟ and its requirements for participatory 

processes, involvement of multi-sectoral stakeholders, and multi-thematic information at appropriate scales. Given 

its comprehensive ambitions, land resource planning (LRP) has a growing demand for a wide-ranging toolset, 

encompassing different tools in the biophysical, socio-economic, and governance (in a form of guidelines, 

methods, approaches and support tools). 

In order to collate knowledge, experiences and lessons from the LRP tools users, the Food and Agriculture 

Organization of the United Nations (FAO) - Land and Water Division held a consultation process through a 

survey among a range of stakeholders operating at different levels, sectors and regions. The survey evidenced 

limited awareness about the current availability of tools for land use planning. To remedy this situation, FAO 

developed the Land Resources Planning Toolbox (LRPT), a web-based inventory of existing tools. 

The Toolbox makes distinguishing between the tools in the socio-economic domain, those in the biophysical and 

the ones combining the two domains. The Toolbox explains the ability and restrictions of the LRP tools and their 

appropriateness to different regions, stakeholders and levels, and can be searched according to several criteria.  

It is concluded that, the Toolbox offers a useful mechanism for knowledge sharing and exchange of recent tools to 

enhance participatory LRP. It also has a great potential to support sustainable land management and landscape 

restoration. In this way it addresses, indirectly, conflicts and competition over resources. 

Keywords: land resources evaluation, land use planning, sustainable land management 

1. Introduction 

1.1 Defining Land Resources Planning 

As the world‟s population keeps increasing, the demands for land set aside for crops, grazing, forestry, nature 

conservation, industrial or urban development keep growing. In its guidelines for land use planning, the Food 

and Agriculture Organization of the United Nations (FAO) defined „land use planning‟ as „the systematic 

assessment of physical, social and economic factors in such a way as to assist land users with the selection of 

land use options that increase their productivity, are sustainable and meet the needs of society‟ (Food and 

Agriculture Organization of the United Nations [FAO], 1993). Hence, land use planning aims to make use of 

limited land (and water) resources, in a way that it yields optimal benefits for a given population and avoids 

conflicts over how and by whom the tracts of land are used.  

Land use planning is a key tool to support sustainable land resources use and management, as indicated in the 

World Soil Charter (FAO, 1982; FAO, 2015), and the UN Conference on Environment and Development (United 

Nations, 1993) In the context of global population growth, increasing use/misuse of scarcer land resources, land 

degradation, biodiversity loss and climate change, proper planning of land resources use is becoming more 

critical than ever. Land use change has a significant impact on the ecosystem (Bizuhoraho et al., 2018). 

In the past the term „land use planning‟ was considered a synonym for „central‟ planning. While efficient in terms 

of clarity about the chain of command, the approach had serious drawbacks. In many instances the effectiveness 

of land use planning was hindered by top-down approaches by governments and development agencies that 
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failed to recognize the role of local communities in the planning process. This has led to different perceptions of 

problems between national or regional planners and communities, followed by failure to address all relevant 

issues and lack of cooperation in plan implementation by local communities (FAO, 1997).  

Modern approaches to land-use planning recognize the principle of „devolved‟ planning, whereby the primary 

land users, such as farmers, herders, etc., have a recognized stake in the planning processes, along with the actors 

who use the land for different purposes (settlements, forest use, source of energy, industry, mineral resources, 

recreation or tourism). Managing the interests of various stakeholders through formalized participatory 

negotiation processes has nowadays become a major element of land resource planning (Bourgoin et al., 2012; 

Bonnal, 2013; Tarrason et al., 2017).  

Land resource planning (LRP), a more recent overarching term for land use planning, aims to add specificity to 

the nature of sound land use planning, by describing its requirements for participatory processes, involvement of 

multi-sectoral stakeholders, and needs for multi-thematic information at appropriate scales. LRP therefore covers 

a wide spectrum, which encompasses the land resources, land uses, users and planners, and the scales/levels of 

planning. Given its comprehensive ambitions, land resource planning is a highly complex subject.  

1.2 Basic Concepts and Principles of Land Resource Planning 

LRP is a process for selecting and putting into practice optimal sustainable land management (SLM) options 

within a given landscape. LRP involves a set of phased actions that use a number of time-tested approaches in 

accordance with some guiding principles. 

The focus of LRP is on land, in all its elements: the characteristics of the land resource base, the use and users of 

land, as well as the tenure or ownership rights governing specific tracts of land (land units). In most cases the 

same land has potential for several uses, and decisions that lead to change in land use may lead to conflict 

between different categories of land users who use and manage the land differently. Examples of potential 

negative impacts include soil degradation, soil sealing, deterioration of water quality, loss of biological resources, 

damaging the ecosystem, salinization (Zdruli et al., 2016). 

In order to ensure negative impacts of land use (change) are kept to a minimum, each LRP process involves 

several phases of activities, which can be pooled under the labels „Assessment‟, „Planning‟, „Landscape 

Management‟, and „Monitoring‟ (Figure 1). The assessment phase involves a proper characterization of the state 

and trends in the land and water resource base, with adequate attention to eventual degradation, conservation, or 

restoration features. The planning stage involves the actual implementation of an agreed land resources 

development plan. In order to ensure that the main stakeholders in current or planned land resource development 

agree to the proposed plan, it is essential that the land use planning process is guided by participatory approaches 

and negotiation procedures.  

Once a plan for the integrated management of a landscape is approved, it is to be followed by a development 

phase in which specific project activities and SLM practices are implemented. Progress, results and impacts of 

plan implementation requires monitoring in order to inform decision-makers and make eventual interventions or 

plan adjustments.  

As each planning situation is unique and cannot be covered by referring to textbooks, the entire LRP process is 

by nature iterative, with interlinked steps, and gives due recognition to the fact that good planning is essentially a 

collaborative learning process. In order to work, an enabling environment is essential, of which the main 

elements are (i) a strong institutional framework that can actually implement sustainable territorial development 

agendas, policies, plans and programmes, (ii) effective consensus-building approaches among stakeholder 

economic sectors and land users to address competing interests, and (iii) a spirit of collaboration formalized in 

goal-oriented partnerships between different actors (Khamzina et al., 2017). In order to avoid the trap of 

top-down planning, it is essential to adopt a multi-scale approach to planning, in which different kinds of 

planning and decision-making are entrusted to different administrative levels and actors, with flows of 

information in both directions (Figure 2). 

 



http://sar.ccsenet.org Sustainable Agriculture Research Vol. 10, No. 1; 2021 

75 

 

 

Figure 1. Interlinked actions/phases, approaches, guiding principles and tools involved in land resource planning 

 

Figure 2. Linkages between different levels in multi-scale planning (source: FAO, 1993) 

 

Given its complexity, LRP can be much assisted by appropriate tools that cover particular aspects and stages of 

the process. Of great value in this respect appear (i) statistical and geo-referenced databases on all land resources, 

on actual land use, functions of land and socio-economic conditions, (ii) spatial planning tools (e.g. GIS) to 

integrate the databases in a unified system that is able to incorporate temporal and spatial changes, (iii) 
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interpretive tools to incorporate both biophysical and human dimensions (such as gender) into land use 

recommendations; (iv) multiple-goal analysis and optimization techniques of the harnessed data and (v) social, 

economic and political tools for decision-making on land use. 

Knowledge and effective use of these tools requires expertise from different disciplines, which again stresses the 

need for partnership in land resource planning. 

1.3 The Emerging Need for a Land Resources Planning Toolbox (LRPT) 

LRP was developed from an early top-down to a more participatory planning approach taking into consideration 

the emerging biophysical and socio-economic challenges in order to ultimately provide decision-support means, 

all together labeled as “tools”. The use of these tools supports and facilitates the decision-making processes from 

national to local level regarding the optimal use of natural resources leading to prevention of further degradation. 

However, with the current plethora of LRP tools, it would not be surprising if potential user categories were 

unaware of the whole range of tools available to address their needs. 

In order to probe the tool awareness by actors involved in land resource planning, FAO‟s Land and Water 

Division implemented a global survey targeting a variety of stakeholders to collate knowledge and experiences 

on the use of LRP tools. The survey provided evidence that even within the land use/resource planning target 

group, let alone the public at large, limited awareness exists about the different tools, databases and support tools 

that are currently available for land use planning. To remedy this situation FAO developed the Land Resources 

Planning Toolbox (LRPT), a web-based inventory of existing tools and approaches in the form of a regularly 

updated toolbox in support of participatory land resources planning.  

This paper examines in more depth these developments and is structured as follows: 

 A review of methods, results and conclusions from the land resource planning survey; 

 An explanation of the structure and major contents of the LRPT; 

 Conclusions and recommendations in respect of further development of the toolbox to address user needs. 

2. Method 

2.1 The Land Resource Planning Survey 

In order to answer questions about the use and relevance of land resource planning tools, FAO launched a 

multilingual survey in the six UN official languages, aiming at receiving the views of several stakeholders from 

different sectors on the matter. The specific goals of the survey entitled “Review and Evaluation of Participatory 

Land Use / Resource Planning Tools” were to collect information about the available tools, the typology of users 

(stakeholders), current challenges, demands and gaps, needs for knowledge sharing, and to agree on the next 

steps and actions to enhance knowledge and visibility of LRP tools. 

SurveyMonkey was used to implement the survey. It contained single- and multiple-answer categorical questions, 

consisting of mutually exclusive categories, as well as open-ended questions, probing for responses in a 

free-style format (Ziadat, 2017). Categorical questions were subject to basic statistical analysis, performed by 

SurveyMonkey, from which graphs and tables were generated. Further processing of the SurveyMonkey results 

was done in Excel, (i) to add up responses from all six language groups, and (ii) to streamline the choice of 

charts in order to facilitate interpretation. Both single-answer and multiple-answer categorical questions were 

visualized using bar or column charts showing percentages of the respondents in each category. 

The survey was initially tested in English by a core group of 35-members of FAO and external respondents, and 

at a second stage it was distributed globally through various networks. A total of 747 responses were received 

(454, 88, 79, 71, 51, 4 from English, Spanish, French, Russian, Arabic and Chinese-speaking respondents, 

respectively), belonging to a wide spectrum of organizations involved in land resources planning and covering a 

wide range of disciplines.  

3. Results 

3.1 Main Findings 

The majority of survey participants had academic/research affiliations, whereas governmental, 

intergovernmental/international and non-governmental organizations were also well represented. On the other 

hand, participation of farmers and farmer organizations was low. The respondents‟ organizations and networks 

mainly offer support on policy, technical advice and education, capacity building and extension. Other important 

types of organizational support are backing for development projects and related activities. The survey 

participants cover a very wide range of disciplines, but about half of the respondents classify themselves as 

either technical specialists or scientific advisors. The dominant disciplines included land use/resources planning, 
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soil conservation and water resources management, and ecosystem and environmental management. The 

majority of respondents operate in Africa, followed by Europe and Central Asia, and work mostly at national and 

sub-national level.  

The use of many LRP tools to support the planning process was indicated by most of the respondents. Tools that 

provide decision support in the biophysical domain are the most frequently used, such as agro-ecological zoning, 

land evaluation (similarity and suitability), and land capability classification. For example, the availability of 

land and crop suitability for intercropping determine the land use pattern and the intercropping of various crops 

(Rikitu et al., 2019). Many respondents reported frequent use of databases, particularly on state and trends of the 

land resource base (soil types, degradation, conservation), climate, and agricultural statistics. The following are 

the only tools with socio-economic emphasis that are used by large number of the respondents: Rapid rural 

appraisal, negotiated territorial planning and participatory land use planning.  

An interesting finding of the survey is that about 20% of the respondents use tools and databases that are not 

listed in the questionnaire, some of these were developed by the users. These cover a very diverse charge for 

decision support, including customized models to support land use decisions at local level, participatory land use 

planning, tools to support participatory process at local level, GIS-based tools, and different models and 

databases, satellite imagery and field survey data. 

The majority of respondents, on average two out of three, explained that they are satisfied with the tools and 

databases they use. At the same time a large majority expressed the need for more or better tools for different 

land sectors, but particularly for agriculture, and even more pointed out the need for tools that address the issue 

of sectors integration. A substantive minority indicated that the available tools and databases did not meet their 

needs. The main issues around limited tool utility concerned availability and accuracy of input data, accessibility 

to the planning tools/ approaches, technical gaps of the tools, accuracy/ relevance of the outputs from the tools, 

effective implementation to support LRP decisions, operational considerations, and lack of capacity.  

With respect to data for land use planning, the most common shortcomings mentioned were the quality of the 

data in terms of low resolution (both spatial and/or temporal), which leads to using information that is not 

appropriate for the level/scale of analysis.  

The majority of respondents agreed that better decision support tools are necessary to support LRP, with better 

access to data/information that provide more practical utility. They see a need for new tools at all scales, with a 

slight preference for local-level (village/community) decision support tools, compared to those at national, 

sub-national, watershed or landscape levels. The demand is higher for tools in the socio-economic than in the 

biophysical domain, and the highest demand is for integrated biophysical and socio-economic tools. 

Not all tool development requires digital platforms for use. The high demand for hard-copy documents about the 

tools was surprisingly highlighted in the survey responses. 

3.2 Regional Accents 

In most cases disaggregation of the categorical questions by region did not yield major differences between them. 

However, the open-ended questions did pick up mild distinctions of regional-specific perceptions of bottlenecks 

and gaps, challenges and which approaches and actions to follow for addressing these.  

In Africa the main challenges are linked to (i) limited availability of land resources information, (ii) inadequate 

stakeholders and decision makers‟ awareness of the significance of land resource planning, (iii) availability and 

access to technology and computing facilities, (iv) physical distance in remote area where internet connection is 

limited reduces the engagement and interest of technical and extension workers. 

The land use planning experience in Asia is largely similar to Africa, but with more weight on: (i) ensuring 

inclusive participation of the stakeholders in the planning exercise, (ii) managing multiple goals in planning 

processes, notably upgrading productivity of the agricultural systems, while (iii) ensuring ecosystem services are 

maintained and negative effects of climate change are mitigated, and (iv) improving the capacity to use and 

implement LRP tools. Since the land use planning process is more advanced and institutionalized in Asia, Asia 

faces the daunting task of integrating bottom-up and top-down land use planning procedures, especially to avoid 

that planning decisions taken at local level are at loggerheads with directives at national level.  

In Latin America, although integrated landscape management approach is perceived as the only rational 

approach, the following difficulties were identified: (i) the highest inequality in land distribution in the world, 

and (ii) the lack of a policy and legal framework, particularly with regard to land rights of indigenous 

populations. 
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Within these systematic constraints, Latin America tries to adapt new visions for native territorial planning, by 

enhancing income generation activities that depend on sustainable use of natural resources, conservation of 

biodiversity and climate change adaptation. 

In Europe, integrated planning is more advanced, where all interested sectors are considered, with a well- 

defined planning prospect that is aligned with sustainable development. Development plans follow established 

procedures and are supported by well-functioning legal frameworks. 

In Central Asia a kind of reverse process is ongoing, whereby the formerly centrally planned economies of the 

region are slowly converted into market economies. This transformation is accompanied by a generally high 

level of poverty, and dependence on agriculture and natural resources for livelihoods and national income 

remains high, within a difficult climatic and environmental context.  

In the Near East and North Africa land use planning is seen as mostly a theoretical concept, rarely applied in 

practice as its principles are insufficiently recognized, and therefore not supported, by decision-makers. Despite 

this severe impediment respondents from the region reaffirmed the urgency of integrated and inclusive land use 

planning at national, sub-national and local levels and agreed on the need for guidelines. 

4. Discussion 

4.1 General Approaches to Address Land Resource Planning Needs 

The survey was taken up by a high number of different disciplines, pointing to the fact that land resources 

planning involves and is of interest to many and varied fields including but not limited to soil and water 

resources assessment, agro-climatology, agronomy, forestry, rangeland development, environmental monitoring, 

socio-economics and development planning. In order to avoid compartmentalization of related activities, projects 

and programs it is required to gather together these different actors and sectors in the planning process. Actions 

at national and sub-nationals levels were found to deserve specific attention.  

With regard to the characteristics of the stakeholders, the survey indicated that there was a significant difference 

between the very active and the less active stakeholder groups. This is a situation that could lead to potential 

conflicts of interest and calls for a more balanced involvement of all stakeholder groups in the land use 

consultation process, adopting a real participatory approach. 

Survey participants indicated their need for more and better tools for land resource planning, primarily for tools 

that make integrated approaches more feasible. This points in the first place to bottom-up development of tools, 

including gender-sensitive ones that solve local situations. This would enhance the success rate of the negotiating 

process, rather than results and tools that rely on „expert‟ criteria. To make potential users more familiar with the 

land use planning tools and available databases, capacity building in their use will often be required. One should 

not only rely on user-friendly computer tools but providing printed material is also an important component of 

the capacity building and knowledge sharing process.  

The specific needs in Africa could be met in part by: (i) reducing the complexity of the assessment tools and the 

often high data requirements. In this way field work and associated costs could be diminished, (ii) the inclusion 

of national decision makers in sub-national and local participatory processes, (iii) the establishments of 

decentralized regional teams that receive adequate resources to carry out the planning process, and (iv) the 

development of a digital platform that gives the opportunity to virtually meet and exchange ideas with peers and 

other experts. The development of specific mobile phone applications that assist specific aspects of land 

resources planning.  

The main challenge identified in Asia was to create ways and means to avoid top-down planning. To establish a 

mechanism that fosters the dialogue between stakeholders and decision makers at the different levels would be a 

necessary first step. Another issue is that given the level of development present in Asia, the focus should be on 

developing tools that allow to monitor indicators for markets responses to policy initiatives.  

Land resource planning in Latin America identified the need for enhanced tools specifically aimed at local levels 

and community interventions. Capacity building in the region should support the adaptation of land resource 

planning tools at the right intervention level where they have the most impact. At the same time a platform could 

be created that fostered the exchange of information and the collaboration of national experts at all levels.  

In Central Asia more information is needed at country level about the way the actual land resource planning is 

undertaken. Generally, there is a recognized need to move away from the centrally planned top-down 

coordination of land use planning towards a more participatory and decentralized way of planning the use of land 

resources.  
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A conclusion applicable to all regions is that there is no single land resource planning guideline that caters for all 

situations at all levels. Instead, one could focus on planning for key conditions that are representative for the 

production systems and the biophysical and socio-economic conditions in the region. Climate change projections 

should also be taken into consideration. Due attention should be paid to strengthen the participatory aspects of 

the planning projects. All available relevant tools and databases should be considered and their use included in 

the training part of the capacity building process. Both user-friendly computer tools and paper material will be 

required.   

4.2 Development of a Land Resources Planning Toolbox 

The LRP survey described above provided evidence for the increasingly complex environments in which 

decision- makers and advisors at different levels have to operate in order to fulfill the demands of modern land 

resource planning for interdisciplinary problem diagnosis, multi-stakeholder negotiation, multi-actor partnership 

building, and enabling institutions and policies. Many of the respondents indicated that they used local tools that 

did not feature in the preliminary survey, while some respondents were not familiar with the tools, databases and 

approaches that are relatively widely used for LRP. In order to take into account these findings, FAO inventoried 

a whole range of existing LRP tools and approaches. This inventory became the basis for the development of the 

Land Resources Planning Toolbox (LRPT). 

LRPT is a freely accessible online resource for a range of stakeholders, directly or indirectly involved in land use 

planning (planners, policy makers, governments, institutions, communities, technical specialists, etc.). The 

overall goal of the Toolbox is to make potential users aware of the existence of these tools, facilitate access to 

their information, and assist with the selection of those tools that meet the requirements of different stakeholders, 

operating at different levels, regions, and sectors. The Toolbox offers a useful platform to exchange results and 

share experiences with the use of state-of-the-art LRP tools and approaches. The Toolbox promotes participatory 

approaches and has a significant potential to support integrated landscape management and land restoration 

processes. In this way it addresses indirectly conflicts and competition over land resources. At the time of writing, 

LRPT contained 157 tools. 

To achieve these objectives and maintain LRPT up-to-date, new tools, when identified or developed by users, are 

to be incorporated in the database and in this way enhance the visibility of the developers as well as assist other 

users in exploring and using tools that may help to achieve their land use plans. To guide the development of 

new tools for land resources planning, more attention needs to be paid to constraints and opportunities over a 

range of scales and across sectors involving all stakeholders. Ideally field projects could be designed and 

implemented to validate and fine-tune existing and new tools for their capacity to meet land use targets from the 

national to the local level.  

4.3 Toolbox Structure and Content 

The Toolbox contains summary descriptions and links for a comprehensive number of land resource planning 

tools and approaches developed by FAO and other institutions. The overall structure and content of the LRPT is 

presented in Figure 3. The tools featured are grouped into five main categories that encompass different thematic 

domains in the land use planning process. These categories are: (i) biophysical approaches/ tools, (ii) 

socio-economic and negotiation approaches/tools, (iii) integrated biophysical, socio-economic and negotiation 

approaches/tools, (iv) databases/information systems, and (v) support tools. 

Biophysical approaches/tools give prominence to the characterization of biophysical attributes (climate, soil, 

terrain, water, etc.) and to methods that guide users towards suitable options for land use alternatives, based 

mainly on these attributes. Land suitability and similarity analysis are typical examples. LRPT includes 

documents describing principles, approaches and guidelines for land evaluation, as well as different tools for 

classifying soils based on the potential for a specific use, or constraints for fertility and management. It includes 

models of crop growth and yield predictions. Representative examples are FCC (Sanchez et al., 1981), FLE (FAO, 

1976), GAEZ (FAO and IIASA, 2012), LCC (Helms, 1992), SWAT (Neitsch et al., 2011) (Note 1). LRPT contains 

35 tools in this category. 

Socio-economic and negotiation approaches/tools cover aspects of the human environment (farming systems, 

tenure, gender, participatory planning etc.). The 14 tools in this category give prominence to the characterization 

of social and economic settings required for land use planning and includes approaches and methods of 

participatory decision-making. Biophysical conditions may be considered in these tools, but not in depth. 

Characteristic examples are COMAP (WaterAid, 2005), IGETI (FAO, 2012a), ELMO (Emerton, 2015), PNTD 

(FAO, 2005) and VGGT (FAO, 2012b). 
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Integrated biophysical, socio-economic and negotiation approaches/tools make joint use of methods applied in 

both biophysical and socio-economic spheres and process information on both biophysical characteristics and 

social and economic conditions. They generally incorporate principles, approaches and methods of participatory 

land use planning, with the overall objective of reaching mutually beneficial outcomes for all stakeholders. 

Typical examples are DPSIR (Kristensen, 2004), FESLM (Smyth, 1993), Guide_LUP (FAO, 1993), LADA_LOC 

(Nachtergaele, 2016), and RRA (Crawford, 1997). LRPT contains 31 integrated tools. 

The category “Databases/ Information systems” includes tools that can facilitate land evaluation and land use 

planning by providing input data and information. The 45 databases in LRPT generally encompass maps and 

data on soil and terrain characteristics, land degradation, land cover, land use, climatic data including future 

projections, crops and yields, food, agriculture, water resources, adaptability/suitability of identified plant 

species for a given environment, and socio-economic data and statistics on poverty, population, tenure and 

gender. Some typical examples are AFSIS, AQUASTAT, WOCAT, WORLDCLIM, and WORLDPOP. 

The support tools do not produce results that have direct use for land evaluation and land use planning but have a 

supporting role by providing various types of information that can be used in land evaluation studies and as input 

data sets for land use planning. Representative examples of the 32 tools in LRPT are COOLFARM, EX-ACT, 

HORTIVAR, QGIS, and SEEA. 

Each main category is subdivided into sub-categories, according to the similarity in information content (Figure 

3). Characteristic for the sub-categories is that they belong exclusively to one main category, but not to another. 

The tools are further characterized in terms of thematic area, type of tool, scale of applicability and user 

category. 

The “Thematic areas” class categorizes the tools according to their main focus. Since most of the tools are often 

covering more than one theme and are multi-disciplinary in nature, users can identify more than one thematic 

area to search for appropriate tool(s). The “Type of tool” class categorizes the tools according to the nature of the 

published material that the users can access and use. Some tools are published in different formats and the users 

could be interested in certain formats of tools for the application at hand. 

The “Scale of applicability” classification shows the different spatial scales under which the tool is expected to 

be most useful and relevant. This is based on the nature of the tool and, in some cases, on the original scale under 

which the tool was developed. The “User category” defines the target group for which each tool is suitable. 

 

Figure 3. Search criteria and options for the Land Resources Planning Toolbox 
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Notes 

Note 1. Specific tools are identified in the paper by their acronym used in the LRP Toolbox. To obtain details on 

the tool, follow the link to the tool‟s entry in the Toolbox  

(http://www.fao.org/land-water/land/land-governance/land-resources-planning-toolbox/en/).  
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