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Abstract: Land-use planning identifies the best land-use options by considering environmental,
economic, and social factors. Different theoretical land-use plan models can be found in the literature;
however, few studies focus on its practical application and particular challenges in different contexts,
especially in the Global South. We use expert surveys to explore the feasibility and relevance of
integrated land-use planning and data acquisition in developing countries using Paraguay as an
example. We identify the challenges of developing land-use plans and strategies to navigate these
barriers to speed up its implementation. The results show that it might be difficult to develop an
integrated land-use plan in the context of developing countries, mainly due to data availability, lack
of political will, lack of stakeholder engagement, and insufficient financial and human resources.
We also highlight examples of creative ways in which previous land-use planning projects and
studies navigated these challenges, including stakeholder consultations, use of simpler models that
required less data, prioritization of data collection, and engagement of decision makers throughout
the process. We provide crucial information to improve land-use planning processes in Paraguay and
across the Global South in areas with similar contexts and challenges that aim to develop in a more
sustainable way.

Keywords: land-use planning; Paraguay; sustainable development; obstacles; developing countries

1. Introduction

Anthropogenic activities transformed about a third of the lands worldwide over
the last six decades [1]. Land-use changes can lead to environmental and human well-
being impacts, and many of these changes occur without any planning [2–4]. Land-
use planning can help identify the best options to allocate terrestrial resources based
on environmental, economic and social factors [5] and navigate the trade-offs that may
arise [6,7]. Several studies have explored the potential contribution of land-use plans to
promote sustainable development [8–12] and prevent unplanned land-use changes that
impact ecosystem functioning [13]. This becomes even more relevant in a climate change
context, where planning is key to develop adaptation strategies [14]. Different countries
adopted land-use planning to work towards their sustainability goals [12,15–17]. However,
various land-use plan practices used worldwide do not include all dimensions of decision
making (i.e., environmental, social, and economic), which prevents sustainability from
being effectively addressed [17–20].

Integrated land-use planning considers all three dimensions, and has the potential
to positively impact decision-making processes, reduce land-use conflicts, promote stake-
holder dialogues, and identify areas where changes in land-use may have minimal impact
on the environment and human well-being [21–23]. Despite the perceived relevance of
integrated land-use planning models, scholars and practitioners have identified several
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challenges to fully develop and implement these plans. However, to our knowledge, none
of these studies have used expert surveys to gather this information. Some of the chal-
lenges identified in land-use plans include weak political will and lack of institutional
support [24,25], as well as lack of tools to support land-use planning processes [26]. Addi-
tionally, although land-use planning models incorporate complexity, there have been few
practical applications of these models in the context of the Global South [22,24,27]. The chal-
lenges of acquiring the necessary data and the complicated nature of the models themselves
have inhibited their application [22,23,27]. Many projects and studies that used an inte-
grated model in developing countries were carried out in Asia. For example, one study in
Malaysia conducted a community-based participatory land-use planning to support forest
conservation [16]. Another study in Iran used a quantitative method to prioritize land-uses
considering the ecological and socio-economic characteristics of the region [28]. There are
fewer studies using integrated land-use planning models in Africa and South America.
One study in Morocco combined stakeholder preferences and multi-criteria analysis to
support land-use planning [29]. Another study in Argentina included stakeholders to en-
sure that the three dimensions of sustainability were considered [30]. The fewer number of
studies may be due to data limitations or a lack of systematization of the ongoing land-use
planning processes in these regions [22,23,27]. Previous studies defined different land-use
planning models and a wide range of data needed to account for each dimension, but to our
knowledge, not many focus on the existing challenges and feasibility to develop land-use
plans and obtain the required data using a bottom-up approach (e.g., expert surveys) in
developing countries. Thus, it is important to assess and understand the use of these
models, as well as to identify and address the existing challenges, including data collection,
that exist to broaden their development and implementation [17,18,31].

Several international agencies have promoted the development of land-use plans to
achieve sustainable growth. Some examples include the use of land-use planning processes
to advance the 2030 United Nations’ sustainable development goals [7], and the devel-
opment of village land-use plans by the African Wildlife Fund and World Wildlife Fund
(WWF) [32]. In response to this, during the last two decades, many countries also advanced
the agenda for implementing land-use planning policies and regulations [16,33–38]. We
have focused on Paraguay, a developing country that has made progress in land-use plan-
ning in recent years, as it is identified as a key element in achieving its strategic country
objectives [15]. Indeed, this is a crucial strategy for a country experiencing economic growth
at the expense of its natural resources [39]. Though some guidelines exist in the country,
land-use planning is very incipient [40]. This provides an opportunity to build a sound
model that integrates all three dimensions to enable sustainable growth, ensuring most
stakeholder’s objectives and interests are included to reduce land-use conflicts [11,41].

We explored the feasibility and relevance of integrated land-use planning models and
data acquisition by implementing a survey with experts from Paraguay to inform current
efforts. We identify challenges of developing land-use plans and strategies to navigate
these barriers and speed up its implementation. This study will inform future plans and
research on the application and viability of implementing land-use planning models in
Paraguay, and how they can be applied in other regions of the Global South with similar
data limitations and context.

2. Land-Use Planning in Paraguay

Land-use planning is very incipient in Paraguay, and even though part of the frame-
work is in place (Table 1), its operation and enforcement are needed [40]. Paraguay has
a National Framework for Development and Land-use Planning which aims to define
actions, regulations, and instruments to allocate land uses in the territory [42]. Land-use
planning is also included as one of the strategies to achieve the goals of the 2030 Paraguay
National Development [15]. Additionally, Paraguay, through a municipal organic letter
(Law 3966 of 2010), requires each municipality to have two instruments in place: (1) a
sustainable development plan, which ensures harmonious urban and rural development
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taking into consideration environmental and societal protection and economic growth, and
(2) an urban and territorial land-use plan, which guides land-use and occupation, and is in
line with the sustainable development plan. There is also a legal resolution that requires
all properties located in the Western region to prepare a plan that guides their land-use
changes to ensure sustainable development [43]. Paraguay has made progress in recent
years. In 2016, the Secretariat of Technical Planning and Economic and Social Development
(STP), the United Nations Development Programme (UNDP) and the Japanese International
Cooperation Agency (JICA) developed the Guidelines for the Sustainable Development
Plan for municipalities [44]. In 2018, STP, UNDP, and the Secretary of Environment and
Sustainable Development created the Guidelines for Land Use Planning [45]. More recently,
the government of Paraguay is working towards a national law on land-use planning to
define specific criteria for its operation [46]. However, the challenge is to align all the
existing frameworks to ensure compliance and correct implementation.

Table 1. Land-use planning framework in Paraguay.

Framework Scale Year Description

National Framework for
Development and Land

Use Planning
National 2012

Define actions, regulations and instruments to organize the
territory, in order to have basic conditions to enable productive

economic development, population’s quality of life, institutional
political development, and environmental sustainability [42].

2030 National
Development Plan National 2014

Define the axes and strategic objectives, policy priorities and
action lines for inclusive and sustainable development in

Paraguay. It has three action lines: poverty reduction and social
development; inclusive economic growth; and Paraguay’s better

insertion into the world to increase investments. It consists of
four cross-cutting strategies: equal opportunities; efficient and

transparent public management; land-use planning and
development; and environmental sustainability [15].

Law
3966/2010-Municipal

Organic Letter
Municipal 2010

Municipalities will establish a municipal planning system that
will have two instruments:

(1) sustainable development plan for the municipality to promote
a balanced urban and rural development with its natural
resources and ensuring collective well-being (Art. 225).

(2) urban and territorial land-use planning (Art. 12 and 224) to
guide land use and occupation

in urban and rural areas to reconcile them with the natural
environment. It is a technical and management tool to define

territorial objectives and strategies in line with the Sustainable
Development Plan (Art. 226) [47].

Resolution
224/2001-Land use plan Property 2001

It is a tool that provides information on the best land-use
allocations based on ecological, social, and economic aspects. The

main goal is to guide land-use changes to ensure
sustainable development [43]

The land-use planning process in Paraguay is defined by the guidelines mentioned
above that were developed by STP and UNDP. These guidelines consist of six stages:
(1) identification of the general project conditions which include political consensus, mo-
bilization of financial resources, workplan, and technical team formation; (2) generation
of spatial data which consist of compilation of existing data and creation of new data;
(3) assessment of the territory to understand its dynamics; (4) development of the territorial
strategy based on the existing sustainable municipal development plan and stakeholders’
consultations; (5) design of the urban and territorial land-use plan; and (6) creation of legal
documentation including a zoning plan and municipal ordinances [45]. This process is
led by each municipality and is accompanied by STP. It also includes a multi-stakeholder
platform to ensure the participation of relevant actors such as local and indigenous commu-
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nities, farmers, decision-makers, and private companies depending on the main activities
of each region. Some of the land-use planning processes in Paraguay are funded by NGOs.

3. Materials and Methods
3.1. Study Site

Paraguay is located in the heart of South America, neighboring Argentina, Bolivia,
and Brazil (Figure 1). Its population in 2012 was estimated at 6.4 million in an area of
406,752 km2 [48]. The Paraguay river divides the country into two regions, the Eastern
region which has a humid subtropical/tropical climate, and the Western region which has a
drier climate with less rainfall [40]. Paraguay is very rich in biodiversity and comprises six
ecoregions which include the Pantanal, Dry Chaco, Medanos (part of Dry Chaco), Humid
Chaco, Atlantic Forest, and Cerrado [49,50].
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its ecoregions.

Paraguay is classified as a developing country [51], and in the last few years, has
experienced economic growth above the regional average. However, this growth was at
the expense of the country’s natural capital [39]. The main economic activities include
agriculture and livestock production. Paraguay has one of the highest deforestation rates
in the world (among the top 11 countries) [39], and most of this deforestation occurred
in the Western region of the country (Chaco) [52]. The deforestation caused changes in
ecosystem services, habitat destruction and fragmentation, and biodiversity loss [53,54]. It
also affected indigenous communities which are at risk given their livelihood dependence
on forests [55].

As such, Paraguay is a good case study for this research as it has many land-use
conflicts (e.g., nature conservation and livestock production), high deforestation pres-
sure, limited data on social-environmental systems, and a great diversity of stakeholders.
Paraguay still has many gaps of information in several areas to conduct research e.g., [56].
Additionally, environmental problems are the result of poor enforcement of environmental
laws and lack of land-use plans [40]. This country has low production costs for agriculture
and livestock when compared to other countries from the region. Low production costs
are considered an advantage, but at the same time, increase the risk of over-exploiting
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natural resources [39]. Potential solutions may include strategies to balance conservation
and development. In recent years, many policies, including land-use planning, have been
developed in the country under the leadership of the Secretariat of Technical Planning and
Economic and Social Development (STP) [45].

3.2. Survey Design, Implementation and Analysis

We designed a survey to determine the feasibility of developing integrated land-use
planning tools and the viability of acquiring the required data in the context of Paraguay
as a developing country (Supplementary Materials). We conducted the survey to explore
challenges, including data access and availability, to broaden the development of these
plans. We extracted the most required data needs for land-use plans models from previous
studies and used this information to create our own data list. We used this list to ask experts
about their perspectives on the feasibility to collect these data. For this research, we defined
an expert as someone with comprehensive knowledge in a specific area (e.g., environmental,
social, and economic) and work experience in the country for more than a year. We then
developed and implemented an online survey, using Qualtrics, a cloud-based platform
following standard guidelines for designing and implementing web questionnaires [57].
The survey was conducted in Spanish. We refined the survey instrument through a pre-test
with 15 survey design experts and other respondents to evaluate comprehension of the
questions [57]. We recruited potential participants using a combination of a pre-established
professional network as two of the authors previously worked in the country, and a
snowball sampling method [58,59]. We contacted 15 experts in the first round and asked
each respondent to provide at least three names of experts who could complete the survey.
We stopped adding experts when the same people already surveyed were mentioned
several times, which means that our sample was exhausted [58]. Seeking representation
from different sectors, we targeted experts who work in academia, government institutions,
non-governmental organizations and environmental associations, independent consultants,
and private companies. A total of 27 experts from Paraguay completed the survey during
November–December of 2019. The University of Arizona (UA) Institutional Review Board
(IRB) reviewed and approved this study to ensure the protection of human research subjects.

We defined five categories to determine the level of difficulty in collecting data for land-
use plans: very easy, moderately easy, neither easy nor difficult, moderately difficult, and
very difficult. We included a description for each of the categories to ensure all respondents
used the same criteria. We grouped the specific data needs identified in previous studies
for the three dimensions and provided definitions and examples for each to improve their
understanding (Table 2) [57]. Experts also had the option of writing in other data needs for
each dimension. Additionally, participants ranked data from the most to the least important
for developing land-use plans in Paraguay following the method proposed by Darvill and
Lindo [60].

In the first section of the survey, participants responded to questions to determine
how familiar they were with the concept of integrated land-use planning. We also asked
about the difficulty in developing this type of land-use planning tool in Paraguay and
the primary limitations that exist based on a pre-determined list extracted from existing
literature and previous knowledge of the region. The respondents also had an option
to add other limitations that they considered important. Then, experts identified their
area of expertise choosing environmental, social, and economic based on their relevant
experiences. The respondents only completed those sections that reflected their expertise.
In the last section, the survey collected information on the demographics and professional
backgrounds of the respondents. The results of the survey were analyzed using qualitative
analysis for open questions, and quantitative analysis for closed-ended questions [60,61].
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Table 2. Definitions provided for each data needs in the survey.

Dimension Required Data Definition

Environmental Ecosystem services
It refers to the quantity of specific ecosystem services delivered. Ecosystem
services are the benefits people receive from nature (e.g., recreation, water
regulation, carbon sequestration, agricultural production, among others).

Updated land-use and
land cover maps

These maps define different categories to show the physical land type and how
people use the land (e.g., vegetation types, distribution of landscapes,

agricultural areas).

Biodiversity It determines the diversity among living organisms in terrestrial and aquatic
ecosystems (e.g., wildlife populations, number of tree species).

Habitat preferences for
some species

The likelihood of a habitat being chosen by some species, if other habitats are
offered on an equal basis (e.g., one of the habitat preferences of jaguars are forests).

Environmental policies
It refers to national, regional, and local policies related to the conservation and

sustainable use of natural resources (e.g., Law 422-Forestry which refers to 25% of
forest as reserve).

Social Social impact assessment This includes identification and analysis of land-use problems and conflicts from
key stakeholders’ perspectives.

Social value It determines the non-economic value of natural ecosystems based on the
importance to stakeholders. For example, use of forest for religious purposes.

Land-use preference
This includes the preference that a certain stakeholder has regarding the possible
uses of the land. For example, one stakeholder prefers to conserve the forest and

another stakeholder prefers to carry out agricultural activities.

Economic Ecosystem service values

This includes the monetary value of ecosystem services. Ecosystem services are
the benefits people receive from nature such as carbon sequestration, recreation,

among others. Some examples include the cost of carbon sequestered per hectare,
the cost of clean water provision, cost of food production from

agricultural systems.

Cost of conservation actions
It includes the economic cost of implementing a conservation action in the field.

For example, stewardship or land acquisition, forest restoration, forest
conservation, biological corridor establishment.

Opportunity costs
It refers to the costs that we do not receive since we have chosen another

alternative. For example, the cost of forgone agricultural production for selecting
forest conservation.

Land price markets The cost of acquisition of lands (e.g., cost per hectare).

Marginal value
The marginal value refers to the amount that people are willing to pay to access to
an extra unit of the service or the price that people would pay to avoid losing one

unit (e.g., scarce ecosystem services will have higher marginal values).

Economic returns This includes the money made or lost on an investment over some period. For
example, economic return for a crop, forest, and cattle ranching activity.

Economic policies It refers to national, regional, and local policies related to the economic
development of each country. For example, government policies, subsidies.

4. Results
4.1. Participants’ Profile

The survey was conducted in Paraguay. We reached 38 experts at the beginning;
however, our final sample consisted of 27 experts (71.05% response rate) on environmental,
social, and economic topics. Of these, 93% answered questions on environmental topics,
52% on social, and 30% on economic. Most of the survey respondents self-identified as
female (61%), male (39%), and none of them as other genders. Of our respondents, 37%
held a master’s degree and 70% of them had more than 7 years of working experience
in Paraguay. Of our respondents, 48% worked in the non-governmental organization
(NGO) sector, 22% in academia and research, 15% in government institutions, 4% in private
companies, and 11% were independent consultants.

4.2. Integrated Land-Use Plans in Paraguay: Challenges and Opportunities

We asked experts if Paraguay has integrated land-use planning processes, and the
majority responded affirmatively to this question. Most of them (73%) mentioned the
land-use planning process conducted in the Municipality of Bahia Negra (Western Region)
in 2016 as an example of integrated models. According to the experts, this plan was not
yet fully approved as of December 2019. One expert highlighted that this process might
need to include some additional information such as maps to assess ancestral territories
and high-value conservation areas. When we asked how difficult it might be to develop
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these integrated plans in Paraguay, the overwhelming consensus among respondents was
that developing these plans was difficult; 71% thought that it would be moderately difficult
and an additional 21% thought it would be very difficult (Figure 2). However, a strong
agreement was expressed by experts regarding the importance of these plans, 93% of the
respondents agreed that Paraguay would benefit from having integrated land-use plans.
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Figure 2. Difficulty to develop integrated land-use plans in Paraguay from the expert’s perspective.

4.2.1. Challenges for Land-Use Planning in Paraguay

Our questionnaire asked respondents to select from four main barriers to developing
integrated land-use plans in Paraguay. Lack of data was cited by 70%; 63% cited lack of
resources to collect data; over half (53%) cited lack of expertise in collecting data, and
approximately 50% of respondents thought that lack of interest in developing integrated
land-use plans was a contributing factor. Of the 10 respondents who wrote in additional
challenges, 2 identified the difficulty of engaging stakeholders in the process and the
capacity to reach consensus among them. The quality of the existing data was also identified
as a challenge. More specifically, different institutions produce geographic data for specific
regions; however, there was little data consistency and these different data sets did not
overlap geographically. Therefore, meta-data to ensure accuracy were limited, making their
use for geographical analysis problematic. One person also noted that the cost to generate
data was extremely high and financial resources were not available. Other challenges
mentioned were the lack of political will, lack of coordination or cooperative work among
institutions, and the absence of data/information sharing among institutions as there was
a lack of central repository for all the data generated. Other respondents mentioned that
several planning initiatives were funded by non-governmental institutions which posed a
risk to the sustainability of these processes, in terms of continuation beyond the project.
One respondent mentioned that the development of land-use plans depended exclusively
on the political will of the authorities and if they did not consider it a priority, it would
not be included in the budget. Another respondent mentioned that, in general, land-use
planning processes were not participatory and local governments were not included.

Experts identified lack of data as the most important barrier to develop land-use plans
in Paraguay. Therefore, we used the survey instrument to identify how difficult it was to
collect environmental, social, and economic data in Paraguay to fill these gaps. We had
five specific data needs for the environmental dimension, including ecosystem services,
land-use/cover, biodiversity, habitat preference for species, and existing environmental
policies. Based on the results, habitat preference were the most difficult data to collect;
28% of the respondents indicated this response, and the easiest was land-use/cover with
16% of respondents identifying this as easy (Figure 3a). Some respondents expanded the
list provided in the survey and identified more data needed, including protected area
boundaries, agroecological zones, biological corridors, and studies on fauna and flora.
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We asked the participants to determine how important it was to obtain this data in
case prioritization was needed. Participants ranked each data from most to least important.
Experts determined that land-use/cover was the most important environmental data in a
land-use planning model with 40% (Figure 4a). Habitat preference for species was never
listed as number 1 (most important) or 2 by the respondents; however, it was listed as
number 3 (16%), number 4 (36%), and number 5 (48%).
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The social dimension included the following three criteria: social impact assessments,
social land values, and stakeholder’s land-use preference. Experts identified that the most
difficult social data to collect in Paraguay was the social impact assessment with 36% of
the responses. The respondents also mentioned that social land values are moderately
difficult to get with 57% of the responses. However, they indicated that land-use preference
was neither easy nor difficult to collect (Figure 3b). When asked to add additional data
needs to the list, some experts emphasized the difficulty of having or accessing social data
in the country based on the list provided in the survey. One respondent also stated that
there are few publications in the country, so it can be assumed that data systemization is
minimal. Another respondent also mentioned that these data are moderately expensive
to collect. Experts ranked social impact assessment as the most important data needed to
include in an integrated land-use planning process with 36% of the responses. However,
the social impact assessment was also identified as the least important with 36%. Another
least important factor listed was land-use preference with 36% (Figure 4b).

For the economic dimension, we asked experts about the difficulty and importance
of the economic value of ecosystem services, cost of conservation actions, opportunity
costs, market land values, marginal value, or willingness to pay to access an additional
unit of a service, economic return, and existing economic policies. The results showed that
the economic value of ecosystem services was very difficult to estimate with 29% of the
responses. Moreover, responses indicated that costs of conservation actions and existing
economic policies were moderately difficult to collect with 25% for both. None of the data
were identified as very easy to collect and market land values were defined as moderately
easy with 63% (Figure 3c). One respondent wanted to emphasize that academia has made
some progress towards data on the economic valuation of ecosystem services; but it might
be necessary to work on the legal framework and include the concept of natural capital in
planning activities.

Experts ranked existing economic policies as the most important data needed to
develop an integrated land-use plan (50%). Existing policies include those related to the
economic development of a specific region. Moreover, they identified market land value
as the second most important with 50% (Figure 4c). Only existing economic policies,
economic return, and economic value of ecosystem services were listed as most important.
Opportunity costs, market land values, and economic value of ecosystem services were
never listed as least important (selected as number 7).

4.2.2. Opportunities for Integrated Land-Use Planning in Paraguay

There are challenges for Paraguay in developing land-use plans, but there are also
many potential opportunities with using an integrated model. As previously mentioned,
most of the survey respondents (93%) agreed that Paraguay would benefit from having
an integrated land-use planning model. The survey respondents mentioned many oppor-
tunities or advantages including the proposition that land-use planning could facilitate
more organized urban and rural development in the country by balancing the available
natural resources and their sustainable use. Moreover, a theme among responses was that
an integrated model can support the effective allocation of forest reserves and biological
corridors and prioritize conservation activities and ecosystem services. One respondent
also mentioned that the land-use plan would allow a more balanced development that
would safeguard resources for future generations, especially considering the need for new
scenarios resulting from climate change. Additionally, this respondent mentioned that
with proper planning there would be no issues of water availability in certain parts of the
country; otherwise, considerable conflicts could arise between the different sectors (e.g.,
agriculture, population in general). This respondent also added that it is known that some
cities will grow in Paraguay, and therefore it would be better to engage in planning to
prepare for this growth.

One expert sees land-use planning as a legal tool to manage the territory, promote
decentralization of public functions if local governments are included, and improve law
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enforcement. Additionally, this respondent mentioned that land-use plans can guide invest-
ments, as it might provide information on the best location for different land-use options
to reduce environmental and social risks. Another opportunity is that the model could
help to standardize the land-use planning process in all the municipalities of Paraguay.
Moreover, this model could ensure inter-institutional data sharing to lay the foundations
for the development of a national database. The respondents also highlighted some im-
portant advances in the country regarding more participatory land-use planning processes
(i.e., the Municipality of Bahia Negra), and the publication of guidelines to develop land-use
planning e.g., [45].

5. Discussion

Many governments worldwide have committed to develop in a more sustainable
way; however, global tendencies are still far from achieving sustainability. Land-use
planning arose as a strategy to achieve sustainability, but many challenges still remain
to develop and implement these plans across the Global South. This paper explored the
feasibility of developing integrated land-use planning by engaging with experts, planners
and implementers thorough a survey built on criteria in the literature and implemented in
Paraguay. Most experts mentioned that Paraguay will benefit from having integrated land-
use plans to promote sustainable development, among other aspects. This finding aligns
with previous studies in China, Spain, and Tanzania among others, stating that land-use
planning might play a key role in achieving sustainable development goals [8–12,15]. Yet
to achieve this, land-use plans need to integrate the environmental, social and economic
dimensions of sustainability during the process [12]. Several studies have highlighted
the importance of integrating all three dimensions into one model [27,62–64]. However,
political will and institutional challenges also play relevant roles and can compromise
the success of these policies, especially in developing countries [24]. Experts expressed
some of the advantages of having land-use plans which correspond to studies in West
Africa and Paraguay that discussed the identification of synergies and trade-offs among
the different dimensions in complex landscapes to find a balance between conservation
and development [23,56]. An integrated approach might determine the right allocation for
different land-use options and anticipate and minimize potential conflicts [27,65].

5.1. Challenges to Develop Integrated Land-Use Plans

According to our results, land-use planning processes face challenges that affect their
broader application in Paraguay, as in many other developed and developing countries
e.g., [18,31,66]. These challenges need to be identified and addressed to move forward with
implementing land-use plans. Our results highlighted some of the existing obstacles or
challenges to fully develop and implement land-use plans in Paraguay, and these might be
used in other developing countries with a similar context, such as Argentina and Bolivia,
which share the Gran Chaco region with Paraguay [30,67,68]. Several challenges were
identified by our experts, and we focused our discussion on the lack of data, political will,
stakeholder engagement, and insufficient financial and human resources.

5.1.1. Lack of Data

Most of our respondents mentioned that lack of data was one of the main challenges in
Paraguay. Choosing one model or another is influenced by the data required for them [31].
Given the complexity of land-use planning, most of the data needed and the models for
integrated plans may be very difficult to obtain in developing countries of the Global
South [18,41]. These challenges are also faced by Global North countries; however, Global
South countries have fewer financial, technological, and human resources to overcome
these challenges e.g., [69]. It has been shown that simpler models can be used in planning.
For example, Von Bertrab et al. [70] described a six-step approach to developing plans that
consider aspects related to both nature and development, including tradeoffs, opportunities,
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and potential risks that may exist between the two. This approach has been successfully
implemented in Mexico, Jordan, Brazil, Cote D’Ivoire, and Colombia.

The participants also indicated that data validity is a problem, which corresponds
with other studies that state that lack of relevant and valid data is an issue for land-use
planning processes and for making informed decisions [71]. For example, Sallustio et al. [72]
mentioned that Europe still lacks national harmonized datasets to classify marginal lands.
We also find that there is lack of coordination or of joint work among institutions. Some
authors also note that this lack of cooperation among local and regional data, efforts,
and actions can cause delays in the processes [33,38,73]. The lack of data is an important
issue for Paraguay and many other developing countries. Therefore, data collection and
prioritization strategies would be recommended to fill the gaps. It is also important to
identify existing studies that can support land-use planning processes in Paraguay [74],
especially when the required data to develop integrated land-use planning is not easy
to obtain. This is consistent with the results of a study by Naidoo and Rickets [56], who
conducted a spatial cost-benefit analysis for conservation planning and found that the
availability of relevant data was limited for their study region in Paraguay. Another study
in Paraguay mapped multiple benefits of REDD+ to support land-use planning and faced
challenges due to the lack of available information on the forest conditions and location of
degraded forests in the country [74]. A study in Africa stated that data limitation was an
issue when using some land-use planning models and that some data had to be dropped
because of this [11]. To address this challenge, we also need to better understand why data
are so difficult to collect. Here, we discuss some of the most difficult data to collect and
provide some potential solutions.

More specifically, our survey results show that most respondents identified land-
use/cover maps as important for land-use planning, and as the easiest to collect. Land-
use/cover maps play an important role in understanding land dynamics for implementing
a multifunctional landscape planning approach [75,76]. Satellite remote-sensing data can
provide consistent land-use/cover maps with investment in data acquisition, processing,
and analysis [52]. Regarding habitat preference for species, a high percentage of responses
consider these data very difficult to collect due to the complexity of these data, the need
to have them for each species of interest, and the pattern of land-use, species-habitat
associations, and species range [77]. These data might not be available in some regions; our
respondents also identified these data as the least important.

Respondents stated that it is very difficult to collect social impact assessment data,
which require the identification and analysis of land-use conflicts among stakeholders
that are usually carried out using stakeholder consultation methods [37,78]. It might be
difficult to collect these data because conflicts are very sensitive and land conflicts played a
significant role in the history of Paraguayan economic development, social stratification,
and international relations [79]. We assume that this may limit the collection of these data in
the country. In general, most conflicts involve disagreements over values and objectives, as
well as power differences, and issues about property rights [36]. However, as social impact
assessment was also referred to as the most important issue (36%), specific methods need
to be developed to generate this information despite the challenges, or a similar indicator
might still need to be identified to account for this social dimension. For example, one study
from Tanzania assessed land-use conflicts and used a participatory analysis to identify
land users and social groups [18]. Social impact assessment was also identified as the least
important data (36%), indicating that the experts’ opinions were polarized, and this might
be the result of different approaches or methods used to conduct this assessment.

Regarding the economic dimension, the most difficult data to collect are the values
of ecosystem services. The ecosystem services approach in Latin America is still difficult
to implement into governance. Involving multiple and diverse stakeholders with power
differences and contrasting interests makes incorporation of this approach particularly
challenging [80]. The concept still creates confusion and there is a lack of knowledge on
how to connect it with planning and policy [81,82]. In addition, the ecosystem services
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approach requires testing and validation, which is not yet well described [81]. In some
cases, ecosystem services can be undervalued, as discussed in a study case conducted
in Hungary [83]. Another study conducted in the United States mentioned that there is
much uncertainty about ecosystem service values that make it difficult for integration [84].
However, some scholars have focused their efforts on trying to make the concept more
usable for decision making by offering frameworks to connect ecosystem services and
land-use planning policies [82,85], as well as lessons from previous experiences including
more iterative science-policy process and empowerment of experts with technical tools that
can help them in gathering and analyzing data [86]. Experts identified existing economic
policies as the most important information to take into account. Pourebrahim et al. [64]
used data from existing policies (e.g., the National Ecotourism Plan for Malaysia) to set
the objectives for the development of the region, which is essential before initiating any
land-use planning processes. Attention to these policies can determine which land uses
might need to be prioritized, taking into consideration the sustainable development of
the region.

Lack of data might not necessarily be a limitation for decision makers or planners
to develop land-use plans and make decisions [71]. Some studies have navigated the
lack of data by integrating local stakeholders into participatory land-use planning pro-
cesses which can have a dual benefit, such as gathering the required information and
promoting more transparent decision making [16,18]. This engagement can empower
local stakeholders/communities to make their voices heard and facilitate the process of
building trust and sharing knowledge which will benefit the implementation of land-use
planning [87]. Another study in Paraguay used different data/indicators to fill in gaps of
information [74]. This paper presents several examples that could be adapted to different
contexts to overcome some of the existing challenges.

5.1.2. Lack of Political Will

Our respondents stated that political will was a key challenge to moving forward with
the development and implementation of land-use plans. The lack of political support was a
major threat to planning processes [23], and this was beyond the scope of scientists [22,23].
The will to develop land-use planning would need to come from the government and sev-
eral issues needed to be addressed [88]. Some studies have shown how land-use planning
benefits when government authorities are engaged by providing access to data and/or par-
ticipating as key stakeholders in workshops or interviews [16,29,89]. Conflicting interests
and policies among institutions are issues that can slow down the development of land-use
plans [31]. For example, the land-use planning process might be led by certain political
interests that might differ on what is appropriate for the land and stakeholders [28,29,90,91].
A study conducted in China mentioned that the government wanted to invest more funds
in one region to develop the economy there over other regions [92]. In a study in Peru,
planners were not granted access to data to develop ecological and economic zoning, as the
government had previously made the decision to promote mining activities in the region.
This demonstrates how contrasting political positions can influence future land and water
use [34]. Additionally, some governments still lack or can improve the required regula-
tions or legal frameworks to develop and implement land-use planning processes [4,33,38].
These regulations or models might exist, but they are not very accessible to decision makers
which can make their application difficult [93]. For example, land-use planning models
are often developed in an academic setting, and to implement them in the real world with
public agencies can be challenging [31]. According to Sili and Avila [40], Paraguay needs
to redefine its own policies and practices for land-use planning to ensure improvement of
planning models, capacity development at the level of technical and political institutions,
and the effective implementation of legal frameworks.
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5.1.3. Stakeholders’ Engagement and Insufficient Financial and Human Resources

Some respondents also referred to other challenges, including stakeholder engage-
ment and financial and human resources availability. When land-use plans do not use
participatory approaches and local governments are not included, there is a risk of devel-
oping top-down plans. This situation might lead to land-use plans that are developed by
practitioners who do not fully understand the context of the region. Even if the land-use
plan meets all the requirements and has the best data and analysis, if the outcome is not
practical for local stakeholders, the plan will not be implemented in the field [24]. The
involvement of local people is crucial since they know the dynamics of the region [94]. This
is even more important in data-scarce regions, where local stakeholders could be part of
participatory data and knowledge collection that can help fill existing gaps and enable
more relevant decision-making [95]. However, engaging stakeholders in these processes
can be challenging in Paraguay and other countries, as many of our respondents mentioned.
Therefore, alternative ways to promote participation might be needed, such as assisted
workshops instead of self-administered surveys e.g., [23,31]. A study conducted in Spain
stated that including public participation in planning is difficult so they designed a strategy
to ensure participation in every stage of the planning process [20]. The conservation strat-
egy of the Lao People’s Democratic Republic combines land-use planning with information
on the needs of local communities living around or within protected areas to improve
their livelihoods. This has increased communities’ desire to participate in the process, as
one of the main outcomes was that their land tenure would be officially recognized [96].
Additionally, land-use planning processes may benefit from promoting participation of
indigenous people. In Paraguay, they account for 130,000 inhabitants (approx. 2% of the
total population) [97]. Indigenous lands were not listed by the respondents as required
data for an integrated land-use planning, but we wanted nevertheless to highlight the
importance of considering this information as part of the process. A study carried out
in the Chaco region of Argentina presents an example of how to include areas claimed
by indigenous communities as one layer of information in land-use planning processes.
This study categorized indigenous areas with high conservation values; however, they
also emphasized the challenges in operationalizing the maps produced, as this requires
political will. They mentioned that the government only accepted to identify those areas
with medium conservation value, despite the communities wanting to categorize them
with a higher value. The indigenous communities requested to take care of their own lands
to ensure the integrity of nature and culture in their territories; however, according to the
study, the re-categorization of those lands was not granted [71]. Another example was the
land-use plan of the Bahia Negra municipality in Paraguay, where consultations were done
with communities to identify indigenous lands. During the process, these communities
identified some ancestral lands that they are claiming and as a result of the process, these
lands are now included in the draft of the map.

We also found that lack of resources to generate data is a critical barrier. Developing
countries often have limited financial resources and technical capacity to develop and
implement land-use planning processes at the local/district level. For example in Tanzania
the 1999 Land-use Planning Act has been implemented in only 13% of the villages as of
2019, largely due to dependence on funding from international organizations and some
other land issues that exist in the village including illegal land transactions and tenure
insecurity [18]. In Ghana, national and international NGOs (e.g., Korea International
Cooperation Agency, KOICA) as well as the business community (e.g., Tullow Oil) conduct
land-use planning processes and influence land-use priorities [33]. However, there are
some strategies to navigate these challenges. A previous study conducted in Paraguay
identified some potential solutions to secure funds for these processes, some of them
included the use of the countries’ royalties and/or support from cooperative agencies
and public-private alliances [40]. Additionally, local experts can be trained to lead data
collection and analysis [86].
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5.2. Opportunities for Integrated Land-Use Planning in Paraguay

In addition to the identified challenges, there are also many opportunities with using
an integrated model. This model proposes a bottom-up strategy with stakeholders playing
an important and active role in decision-making processes, which can result in fewer social
conflicts over land-use [25]. Fewer conflicts can lead to effective plan implementation in
the long-term [7]. Our respondents also highlighted the difficulty to reach consensus; and
some previous studies used tools to manage power differences among stakeholders such as
empowerment and participatory exercises [36,98]. It may be that those stakeholder groups
with more power can promote decisions that are only favorable to their interests [99].
Experts see land-use planning as a legal instrument to promote decentralization of public
functions and enforcement; however, this would require a shift in political strategies and
agenda to empower local governments [100]. This means securing financial resources and
strengthening capacities of local governments [40]. Austin [94] stated that the rationale
behind decentralization is that local stakeholders are the ones with knowledge about
their needs, challenges and potential solutions, so they need to be actively involved in
these conversations.

Our experts also referred to land-use planning as a key tool to address water avail-
ability issues in Paraguay. It is well known that land-cover changes affect ecosystem
functioning and hydrological cycles [101–104]. As mentioned earlier, Paraguay experiences
high deforestation rates, and this is a challenge as forests are essential for the hydrological
cycle and water supply, and also to regulate atmospheric moisture fluxes and precipitation
patterns over terrestrial areas [102]. Land-use planning can integrate water ecosystem
services to ensure provision in the long term [105]. This integrative vision in planning
allows identifying the effects and consequences of the hydrological cycle in relation to the
ecosystems of the region [102]. A case study conducted in Germany explored the role of
land-use planning to address water issues. They found that there are many benefits for
water quality and biodiversity when water is included in development plans. However,
they also acknowledge the challenges in doing so, and they recommend raising awareness
among stakeholders and decision makers about the multiple benefits of including water
aspects [106]. Another study conducted in the Paraguayan Chaco highlighted the benefits
of conserving forest belts around lagoons to reduce vulnerability to salinization, keeping
the salty water table at a safe distance from the surface [107]. This recommendation is
accepted as a land-use planning component for this region [107], ensuring long-term pro-
vision of water ecosystem services in this semi-arid region. Moreover, Carter et al. [106]
presented a case study to identify water-forest protective belts in Latvia. With this study,
they proved that the inclusion of water issues in planning can reduce negative impacts
on water pollution, reduce erosion, limit development to reduce flooding events, and
protect local landscapes. Paraguay can benefit from these examples, as land-use planning
is at its beginning. The country already has in place legislation that connects to land-use
planning: (1) the Decree Number 9824 of the Law number 4241 of 2010 of re-establishment
of forest belts of water courses, and (2) the Law number 3239 of 2007 of water management
regulation. Private landowners and companies need to comply with these two laws that are
part of the land-use plans that are required at the property level (Table 1). This legislation
is to be included as part of the land-use planning process in the country. This might be
built on existing legislation or policies to speed up the development and implementation
of plans.

The use of land-use planning as a legal tool also needs some discussion. As mentioned
before, Paraguay requires each municipality to have an urban and territorial land-use plan,
which is supported by the municipal organic letter (Law 3966 of 2010). However, there are
still many challenges to fully enforce its compliance due to the lack of political will and
insufficient financial and human resources. Currently, the government has made progress
by creating a national law project on land-use planning to define the principles, criteria,
and rules to ensure sustainable land-use planning. This new legislation will define the
different land zones suitable for agriculture and livestock, forestry, mining, and industrial
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activities. Additionally, it will determine which areas should be conserved and protected,
it will delimit indigenous lands, and areas suitable for urban development [46]. To date,
land-use planning cannot be used as a legal tool, but that does not mean that it cannot be
used in the near future.

6. Conclusions

Using Paraguay as an example, this study explores the feasibility of developing
integrated land-use plans in developing countries where there are challenges to their
adoption including data availability and collection, financial and human resources, and
political will. We assessed the challenges and opportunities by conducting a survey of
experts from Paraguay. We highlighted the existing alternatives to navigate these challenges
using examples from other countries. Developing and developed countries can face similar
challenges in terms of data availability and quality, especially for ecosystem services and
marginal land values. Developing countries are still at a disadvantage because the priorities
of each country are defined according to different contexts, which in most cases includes the
situation of poverty that is experienced in the South. Thus, differences also occur in terms
of financial, technological, and human resources. If we acknowledge these challenges, we
can develop solutions and improve the land-use planning process. The integration of the
three dimensions of sustainability might help reduce land-use conflicts and ensure that all
interests are taken into consideration, which is crucial for complex landscapes. If integrated
plans are to be used in diverse contexts, it will be necessary to develop this integrated
vision to apply in different contexts, even in places where not much data are available.
Furthermore, it might be required to ensure that land-use plans are not only developed on
“paper” but implemented in the field so they can meet their goals.

Our study has some practical implications. Development and implementation of land-
use plans in a developing country context may require the cooperation of public entities,
regional governments, and NGOs to work in concert. Our study, and the land-use planning
literature generally, suggests several challenges that require consideration when applying
land-use plans in Paraguay and other developing country contexts. For example, the lack
of data suggests that simpler and more participatory models with bottom-up approaches
that increase stakeholders’ engagement and facilitate the consensus over land-uses may
serve to increase the feasibility of implementing land-use plans in Paraguay and similar
countries. The six-step approach proposed by Von Bertrab et al. [70] might be an alternative
for developing a simple land-use planning model for a country such as Paraguay. Simpler
models might still fulfill their role without sacrificing quality and validity. Additionally,
it may be beneficial to centralize efforts to gather and store data and information from
different institutions. The availability of a coordinated or centralized location for data may
facilitate prioritizing data collection in key areas that would help to broaden the application
of existing land-use planning models. Lastly, institutional support and political will are
important elements for the successful implementation of land-use plans. Buy-in from
decision makers helps address most of the land-use planning challenges, especially that of
securing financial resources for their development. As the land-use planning framework
happens at national, governmental, municipal, and property levels, aligning these tools
may help to promote the same goal. These are more effective when land-use plans are being
rolled out in the country. Acknowledging challenges; developing strategies to navigate
these challenges; and creating a sound legal framework for land-use plans may be helpful.
As we described earlier, having the enabling conditions in place might be challenging for
certain regions; however, the existence of policy instruments may help to implement plans
in the field successfully.

This study might serve as a stepping-stone towards a broader application of integrated
land-use plans in Paraguay and other countries with similar challenges. In addition, further
research might assess the effectiveness of the land-use plans to achieve sustainability and
respecting the environmental, social, and economic dimensions of land-use planning.
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